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Xii 0FFIGBR8 OF TBB A880CUTII». 

COilAlITTEES CONTINUED FROM THE NEW HAVEN MEBnNO. 

0» <Ae Ctt^'Mf ^ a Un^ann SUmiardi^ Wt^ghii and Meatures* 

Or ikt CSpmI 8un9jf^ 
' Or Memona^xi^ Cengren in retatkn to Sekn^ Exphraiipiia. 
^ 0»« Change in &» CmtUtvUmpnmJ^for Honemy Menittrt* 

On Fkyiieal CwUmU, 

Tiie following ameodmeiiis to the Constitution were proposed, to be 
acted on at the Albany meeting, Angnat, 1851 1 — 

lat. That tbe Permanent Secretary shall erase from the list of mem- 
bers the names of all those who^ by the return of the Treasurer, shall 
appear to be two years in arrears for annual dtte8;'-Bttitable notice 
being given by two eireulars from the Treasurer, at an interval <A three 
months, to all who may fall within the intent of this provision. 

2d. That the annual aobseription of each member of the Association 
be two dollars, which ahaU entitle him to a oopy of tbe proeeedinga of 
each annnai meeting. 
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OBJECTS AND RULES OF THE -ASSOCIATION. 



OBJEora 

The Societj stiall be called "The American Aasodatifw for the 
Advancement of Science." The objecto of the Association are, by 
periodical and migrator? meetings, to promote intercoone betireen 
those who are caUiTattng science in difTcrent parts of the United 
States ; to give a stronger and more general impulse, and a more sys- 
tematic direction to scientific research in our country ; and to procure 
for the labors of scientific men increased iacihttes and a wider usefuU 

RULE9. 

MEMBERS. 

Rule 1. Those persons, whose names have boon already enrolled in 
the published proceedings of the Association, and all those who have 
been invited to attend the meetings, shall be considered members, on 
subscribing to these rules. 

RuLB 2. Members of scientific societies, or learned bodies, having in 
view any of the objects of this Sucitly, and pubHshing transactions, 
ahall likewise be considered members, on subscribing to these rules. 

Rule 3. Collegiate Professors of Natural History, Physics, Chemis- 
try, Mathematics, and Political Economy, and of the theoretical and 
applied Sciences generally; also, Civil Engineers and Architects who 
have been employed in the construction or superintendence of public 
works, may become members, on subscribing to these rules. 

RuLt: 4. Persons not embraced in the above provisions, may become 
members of the Association, upon nomination by the Standing Commit- 
tee, and by a majority of the members present. 

OFFICERS. 

Rule 5. The officers of the Association shall be a President, Secre- 
tary, and a Treasurer, who shall be elected at each Annual Meeting, for 
the meeting of the ensuing year. 

MRirnvos. 

RttE 6. The Association shall meet aunuiilly, for one week or 
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xIt objects and rules of the assocution. 

longer, the time and plaee of each meeting being detenuined hy a vote 
of the Association at the previous meeting ; and the arrangemonts for 
it shall be entrusted to the officers and the Local Committee. 

STAKDINO COMMITTEE. 

Rule 7. There shall be a Standing Committee, to consist of the 
President, Secretary, and Treasurer of the Association, tlie Officers of 
the preceding year» the Chairmen and Secretaries of the Sections, 
after these shall have been organized, and six other members present, 
who shall have attended any of the previous meetings ; to be elected by 
ballot. 

Rule 8. The Committee, whose duty it shall be to manage the 
general business of the Association, shall sit during the meeting, and at 
any time in the interval between it and the next meeting, Jis tiie interests 
of the Assoe'ation may require. It shall also be the duty of this Com- 
miltee to nomniate the General Oflicers of the Association for the fol- 
lowiog year, and persons for admission to membership. 

BBCTIONS. 

Ri le 9. The Standing Committee shall organize the Society into 
Sections, permitting the number and scope of these Sections to vary, in 
confoimity to the wishes and the scientific business of the Association. 

RuLS 10. It shaU be the duty of the Standing Committee, if, at any 
time, two or more Sections, mduced by a deficiency of scientific com- 
munications, or by other reasons, request to be united into one ; or if 
at any time a single Section, overloaded with business, asks to be sub^ 
divided, to effect the change, and, generaUy, to leadjust the 8ub> 
divisions of the Association, whenever, upon due representation, it 
promises to expedite the proceedings, and advance the purposes of the 
neetmg. 

SECTIONAL OOMMrrrSBS AND OFFICERS. 

Rule 11. Each Section shall appoint its own Chairman and Secre- 
tary of the Meetmg, and it shall likewise have a Standing Comnuttee, 
of such size as the Section may prefer. The Secretaries of the Sections 
may appoint assistants, whenever, in the discharge of their duties, it 
becomes expedient. 

Buu 12. It shall be the duty of the Standmg Comnuttee of each 
Section, asnsted by the Chairman, to arrange and direct the proceed- 
ings m theb Section, to aacertam what written and oral communicationa 
tie offered, and, for the better forwarding the business, to assign the 
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order in which these commanications shall appear, and the amount of 
time which each shall occupy ; and it shall he the duty of the Chsimum 
to enforce these decisions of the Committee. 

Tlicsc Sectional Committees shall likewise recommend subjects for 
systematic investifrntinn, by members willin^^ to undertake the researches, 
and present their results at the next Annual Meeting. 

The Committees shall likewise recommend Reports on particular 
topics and departments of science, to be drawn up as occasion j^ermits, 
by competent persons, and presented at subsequent Annual Meetings. 

KKi'OHTti OF PROCBEOIXGS. 

RcLs 19. Whenever practicable, the proceedings shall be reported by ' 
profaasional reporters or stenographers, whose reports are to be revised 
by the Secretaries before th^ appear in print. 

PAPXBS Ann COMMUlflCATIONS. 

Rule 14. Tlie author of any paper or communication shall be at 
liberty to retain his right of property therein, provided he declaret> such 
to be his wish before presentbg it to the Society. 

OSMKBAL AND KVEMIKG MESTIN08, 

Rtle 15. At lesst three erenhigs in the week shall be reserved for 
General Meetings of the Association, and the Standing Committee shall 
appoint these and any other Gennal Meetings which the objects and 
interests of the Association may call for. 

These General Meetings may, when convened for that pmpose, g^ve 
thdr attention to any topics of sdenee which would otherwise come 
before the Sections ; and thus all the Sections may, for a longer or 
shorter time, reunite themselves to hear and conuder any communica^ 
tions, or transact any business. 

It shall be a part of the business of these General Meetings, to receive 
the Address of the President of the hist Annual Meeting, to hear such 
' reports on scientific subjects as, from their general importance and inte- 
rest, the Standing Committee shall select; also, to receive from tibe 
Chiurroen of the Sections, abstracts of the procecdbgs of their respec- 
tive Sections, and to listen to communications and lectures explanatory 
of new and important discoveries and researches in science, and new 
inventions and processes in the arts. 
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ORDUt OF PROCBBDIKOS IN OSOAVniKtf A MEEnNO. 

BatB 16. The AssocmtioiL shall be organized by the President of the 
preceding Annual Meeting : the question of the most eligible distribu- 
tion of the Society into SecUons shall then occupy the attention of the 
Association, when, a sufficient ezpresnon <tf opinion bdng procured* the 
meetbg may adjourn, and the Standing Committee shall immediately 
proceed to divide the Assodation into Sections, and to allot to the Sec- 
tions their general places of meetbg. The Sections may then organize 
by electing th^ officers, and proceed to transact scientafie and other 
business. 

l.OO.M, COMMITTKE. 

RuLK IT. Tlie Standing Committee shall appoint u Local Commiltee 
from among members residin:^ at or near the ])Iace of meeting for the 
ensuing year ; and it shall be the duty of the Luoal Committee, assisted 
by the otiicers, to make arrangements for the meeting. 

SUDSCRU'TIONfc. 

Rule 18. The amoimt of the Annual Subacnptions of each member 
of the Association shall be one dollar, which shall entitle liini to a copy 
of the proceedings of each meeting. The Members attending an Annual 
Meeting shall pay, on registering their names, an additional assessment 

of dollars. These subscriptions to be received by the Treasurer 

or Secretary. 

ACC0UKT8. 

RuLB 19. The accounts of the Association shall be audited annually, 
by Auditors appointed at each meeting. 

ALTZaATIONS OF TBS CONSTITUTION. 

KoLB 20. No article of this Constitutbn shall be altered or amended, 
irithottt the concurrence of three-fourths of the members present, nor 
unless notice of the proposed amendment or alteration shall have been 
given at the preceding Annual Meeting. 
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PROCEEDINGS 

HAVEN MEETING, 1850. 



FIRST LAY, MONDAY, AUGUST 19, 1850. 



GENERAL MEETING. 



The fir:>t session ut the Fourth Meeting of tlie American Associ.'ition 
f(^r tlic Advancement of Science, was held in the Geological Lecture 
Room of Yale Coll« g.-, New iiaven, at 21 P. M. Prof. AtExANDEa 
Dallas Baciik, I'r<--,iJent for the ye;ir 18.'*0-51, took the Chair. 

The list of Officeks was then read, as follows : — 



Prof. Alexander Dallas Bache, PrendmL 
Edward C Hfrkick, Esq., Secretary, 
Dr. Alfabo L. Klwvn, Treasurer. 



Qtanhin% (Eommincc- 



Prof. A. D. Bacbb, 
E. C. Herrick, 
Dr. A. L. £LWYir. 




Prof. Joseph Hbkrt, 
Prof £. N. HojtBFORD. 



Rev. Dr. T. D. WooLasr, 

Prof. D. OLMs»iKD, 
Prof. N. PoRTKR, 

William Hilliiocse, Esq. 
Prof. J. 1). Dana, 



€ 0 c a I (torn 



mittce. 

A. N. Skinner, Esq. 
Dr. Juiiv KvionT, 
Prof, E. K. kSAUSDURV, 
Prof. B. SiLLiMAN, Jr. 
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PEOCBBPlirOB OP THE AKEBICAIT ASSOClAlVOlf 



Tn compliance with tho request of the Standing Committee, the meet- 
ing -svtis opened with pniyer by llev. President Woolsey. 

It was resolved that three Assistant Secretaries be appointed by the 
Chair. Prof. Eli as Loomis, Dr. B. A. Gould, jr , and VVm, P. Blaee, 
Esq., were accordingly chosen. 

Prof. LooMis submitted a report of the proceedings of the Standii^ 
CDmniittcc at their meeting in the moniing, with the list of papers to be 
read. Various gentlemen were then nominftted by the Committee, and 

duly elected. 

A communication was received from the Trustees of Amhei-st College, 
Mass., inviting the Association to hold its next annual meeting at Am- 
herst, and to make use of the pubhc rooms of the College for that 
porpoae. 

Professor 0. H. llironn stated that the Direetois of the Astrono- 
mical Obsemtoiy at Cmcinnati, Ohio, had entrusted him with a similar 
nmtatbn to meet at that place, which he would present m writing at 
the moming session. 

On motion, it was resolved that both mvitations he referred to the 
Standing Committee. 

A note was received from Prof. Sausbuut, inviting the members of 
the Associatkm to his house on Tuesday evening, August 20. The 
invitation was accepted. 

The first paper was then read by the author, as follows : 

1. KoTBS ON 80MK PoiNTs OF Elbotrical Tbkort. By Denmsox Olm« 
8IBD, Prof, of Natural Philosophy and Astronomy in Yale College. 

I have from time to time made a few memoriiuJa on certain subjecU 
connected with the theory or practical appUcations of electricity, from 
which I propose to select a few points for the present paper. 

1. Phenoinf ua produced by the J-^xpcnsion of Air, when Buildi»(js are 
ttruck by Lightning. In the year 18-i3, a houic wiis struck by lightning 
in the eastern part of the city of New Haven, where the effect in question 
first attracted my notice. The house had no lightning-rod, but the chim- 
ney, which rose from the centre of the roof, was the point of attack. A 
small fire was bnrmng in a fireplace in the family room, the smoke of 
wluch undoubtedly invited the chaige in that direction. The main charge 
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ran down tlie chimney as far as the roof, and taking a course of nails along 
one of the rafters, made its vraj to the tin gutter, and thence by the tin 
water-pipe found its way to the earth. But a fact of more interest was 
the indication, in the family room, of certain effects w lncii were evidently 
due to the sudden and powerful expansion of the air of the chimney, 
and of the apartment below. The ashes and embers that were in the 
fireplace were blown out and scattered over the room, iind the win- 
dows opposite the fireplace, at the distance perhaps of eighteen feet 
from it, were singularly broken, several of the panes of gloss being 
ctBdrad in a way which phiinly denoted that it was done by an dastic 
force ptesmig mahnnly from within ; for eaeli broken pane waa ^vided 
into DomeroiiB sectors or triai^les* by cracks diverging from a ccmmoa 
point at the eoitre. In a few inataoces the seetors protruded outward 
from the central point. 

Since my attenticn was first drawn to these facts, I have obserred a 
number of instances, in inspcct'mg houses struck by lightning, where 
amilar indicatioos were aflforded, of a sudden and Tiolent expansion of 
the internal air. 

May we not refer to this cause some of those cases where heavy 
bodies are moved out oS Ihiar phices by a stroke of lightning? Jr a 
house in this city struck by a violent stroke a few years since, which 
tore its vray tlirough the house from the top of the chumey downward, 
heavy articles standing on the mantletree of the fireplace, such as 
lamps, yases, and the like, were overturned, and, in some instances, 
thrown to the distance of several feet. Were not these effects owing 
to the rush of an- that was driven forward by the chai Lce ?* 

2. £ffect of Mass in connecti^ with a Conducting Surface. Since 
electricity distributes itself at or near the surface of conductors, 
some have hastily concluded that it is of little importance whether 
a lightning-rod is asoUd cyUnder or a hollow tube ; or whether, if solid, 
the interior part is a good or bad conductor, provided the surface is a 
good conductor. But the experiments of Faraday show that the con- 
ducting power of a rod is greatly affected by the nature of the mass, 
indepenfJrntly of the surface. Some facts haye occasionally fallen 
under my notice, indicating the same tniih. In examiuiug the effects of 
a heavy charge of lightning upon the rooms of a house, which were 
greatly shatu red, my attention was drawn to a looking-glass that was 
broken into numerous fragments. The lightning entered one comer of 

* Thew efihetBsre DOito be eonfowided with those rMnitiiig irom the repnlp 
•ivft eoevgics of eleotricity. (See Angp, Annnsiro tot 1688^ p 998^) 



uiyui^ed by Google 



4 



PROCEEDinOS OF THE AMBRICAir ASSOCUTIOlf 



the and pnss«^d out diagonally at another corner; arv!. the 

contiiig of the mirror exposed nearly six square feot of preitv lu-avy 
amalgam, it iniL^ht have been supposed adt quate for the transmission of 
the charge withovii rt'si>taiice. But the numerous fractures produced 
in the crlass showed that the conducting' power of the metal was greatly 
impaired by its contact with tlie non-conductor. It may be inferred 
that sand by being wet is still but an imperfect conductor, and that 
lience a light ning-i'od which tcrmiiuites in a smidy soil has but an in- 
different position, even when the sand is moist. In a silicious soil, 
therefore, it is peculiarly important that the bottom of the rod should 
be in communieatioQ with some better medium than the soil itself, such 
as a well, an aqueduct, an iron railwaj, or an iron fence. Not onlj in 
sneh a soil, but in most other cases, it will add to the security ^ a 
fightiung-rod, to have points of delivery at the surface of the ground, 
even where the rod penetrates to a considerable depth below the sur- 
face ; for the rain which usually accompanies thunder and lightning 
may greatly increase the conducting power of the surface before it has 
had time to penetrate to any depth. Metallic points projecting from 
the rod where it meets the top of the ground, or a rope made of fine 
twisted wires, connected with the rod at this point and laid loosely in 
contact with the ground, would probaUy add much to the security 
affi>rded by the rod. 

3. The Division of an Electrical Charge between difftretU C^nduclorg, 
I hove had several opportunities of observing the fact stated by Pro- 
fessor Henry, that even the best constructed rods, when transmitting 
heavy charges of electricity, readily part with portions of the cbaige to 
neigliboring conductors. During the past summer, a house was struck 
with lightning in my own neighborhood, which showed the opemtlon 
of this principle. The eh ctricitv found its wav to a well in the kitchen, 
throun;h the tnediuni of a metallic jiunip. the ^haft bcini^'^ of copper and 
the handle of intn. At the moment of the dischavL^e. the (M»ok was in 
the act of pumping water, having hold of the handle of the pump. 
With so perfect a conducting communication with the earth as was 
afforded by a large iron pump-handle, closely joined to a hcDvy copper 
shaft, which descended into a deep well, it might have been deemed 
quite safe to grasp the handle of the pump w hile the charr^e was piiss- 
ing ; but the female was knocked down, and for a few moments rendered 
senseless. 

Several instances of the tendency of a heaNy charge of lightning to 
divide itself among diifcrcnt conductors, have fallen under my observa- 
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tjoo, where the ascending column of smoke from a chimney lias come 
ii^ eompetattOB wiUi a lightning-rod attached to the $<amu building. 
In one of these cases the rod was new, and constructed and attached 
in a manner that appeared nnobjectionahle. Moreover, it was eindmt 
from the discoloration of the gilt spindle, which formed the u|)pcr ter« 
mmation of the rod, that a heavjr charge of electricity (much the 
greater portion of the whole shock) had in fact Men on the rod, and 
been oonvejed by it to the ground, preservbg the inmates of this part 
of the hoQse harmless. But, at the dutanee of about forty feet from 
the top of the rod, a current of smoke was ascending from the kitchen 
fireplace, which diverted to itself a small portion of the charge, that 
passed through the foot of a female who was at work near the fire- 
place, tearing the shoe on opposite sides, and the stocking between, 
and communicating to the foot n strong sensation of heat. Thence it 
passed through the floor, marking its way hy a single sliver. 

Since, during the season of thunder-storms, the kitclicn chlnmey has 
usually a fire in it, and ia the only one of the building that has a fire, 
this chimney evidently requires special protection ; nor can it be con- 
sidorod ns fully protected by a neighboring rod, even s1if>uld it fall 
vithin the nile that a lightning rod will protect a space on all sides - 
"witliin double the distance of its* lioight above the building. 

In one instance, where a iu-avy stroke of liLrhtning striwk the chim- 
ney of a iiou^e, the charge seemed* to descend unbroken to the garret 
floor, nnd theie to divide ii>elf into four stream'^, each pursuifi^ a diiiVr- 
ent route to the earth, nnd eaeh strong enough to leave palpable traces 
of its path. The city of New liaven appears ti» be one of those places 
which j*t cuh irly liable to be struck with lightning. Seldom does a 
year pa.ss without serious damage by lightning to one or more build- 
ings: and in 1845, no less than seven dwelling-houses were struck, 
five of them with much violence. Three of the number were armed 
with lightning-rods ; and although they did not furnish complete pro- 
teetion, yet they evidently transmitted, in each case, the greatest part 
of the charge, and probably were the means of preserving the lives of 
Ihe inmates. The reason why this city is peculuurly subject to attacks 
from lightning, appears to be the nature of the soQ, which is highly 
alidmia* and consequently, in the dry weather that usually prevails m 
the season of thunder-storms, it presents to the conductor a strongly 
lesbting medium. Small bodies of water, therefore, or spots habitually 
damp, invite an electric discharge ; and the influence of such local cur- 
eumstsDces in determming the diieotion of the chaige* has been evinced 
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in two cases, wberQ» within a short tune, the lightning has struck twice 
in each place. 

4. Beiumhff Stroke. Among the numerous instances that oecnrred 
in 184dj of houses of public worship struck by lightning, two cases 
came to mj knowledge whm there were strong indioadons that the 
charge came from the earth. In both cases, (the one at Atou, and 
the other at Stamford, Comiecl4cut,) the meeting-houses were furnished 
with rods, which appeared to have afforded partial but not entire 
protection to the bnSdbgs. From the base of each rod, a large quan- 
tity of mud was thrown up the rod, covering it as high as the eaves of 
the house. The popular impiesdon was strong and universal, that the 
current of electridty came out of the earth ; but the facts do not seem 
to me decisire on that point. Suppose the charge to have descended 
the rod; then on reaching the surface of the earth, wet as it was by a 
copious shower of rmn, the electricity would escape freely from the 
rod, .iiid the muddy surface of the earth around the base of the rod 
Tvould bocomc highly electrified. The particles of mud would thus he 
rendered mutually and strongly rcpulj^ive of each other, and tend to be 
dispersed on all j-idos, but having no freedom of motion in aiiy other 
direction, they would appear to be only thrown upward. Tlie effect 
appears to me analogous to that of a strong electric spark, as from a 
battery, upon p irccl of wafers, which are thrown upward, from 
whatever direction the spark happens to come. 

6. Ti>, >itiirnck by lA'jhtnlnri. It is the popular impression in the 
souiliciii part of the United States, that pine trees are of all trees the 
most apt to be struck by lightning, and tliat not merely because in 
cerUua Ji.-tricts pine forests are the most extensive of any, but even 
when mi,vc'd with other trees of the forest, the pine seems most fre- 
quently assailed, whereas its resinous character would lead us to expect 
for it an exemption from attacks of Ughtniug. Is not this the faot-~ 
that the pine is probably not more Uabte to be struck than other trees, 
perhaps not so liable, but when struck, it exhibits greater marks <^ ino- 
lenoe, in consequence of its non-conducting qualities? Since my atten* 
tion was first drawn to thb subject, some years ago^ I have observed 
many facts in respect to the liability of trees to be struck with light- 
nmg, and I have been led to believe that thu is a much more frequent 
occurrence than is generally supposed. Sneh an inference might be 
drawn from the number of lives, both of men and animals, that are 
every year destroyed by takmg shelter under trees duiing a thunder- 
storm. In most cases where trees are full of sap, or are wet with ndn* 
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thev axe such good conductors as to transmit the charge withciut re- 
ceiving any marks of violence. In other cases, the sudden decay and 
death of trees, wiiluml iiiiy other ajjparent cause, suggests a probability 
that lightning may liavc been the true cause ; and, finally, we may not 
ttnfipequently trace marks, more or less palpable, of the effects of elec- 
tricity upon the trunks of trees. It has been a question <d loog stand- 
• Dig» whether traesgiowiogiMflr ahem aflbrded to it any degm 
tectioii ? Being usually in a state which renders them better eondQct- 
on of deetricity than the materisls that eompoee huildings, and risk^ 
above the level of the hdldUDgs ; moreover, presenting in their leaves 
and terminal hranehee unmerous conducting pointy they seem pecu- 
hazly adapted to act the part of natural lightning-roda ; and I think 
the ease has never happened where a change of Ughtnbg, having first 
struck a tree near a hoosei haa deserted it for the buQding, unless di* 
verted towards the latter hy some strongly e(Miducting medram. I have 
known one instance where the lightning bkvmg struck a dwelling'houae 
by way of a central chimney, and afterwards having made its way to 
the front aide of the house* where a tall tree was standing, leaped to it 
from the eaves of the house, and thus found its way to the earth. I 
do not recollect the precise distance of the tree from the house, hut 
think it could not have been less than five feet. 

In the discussion wiuch loUuwcd uu Truf. Olmsted's papers. 

Prof. Hsirar mentioned an instance of an explosion during the 
passage of an electrical dischaige through a house, from which fact 
he had been led to the same conclusions on this p(Hnt with Prof. 01m- 
sted* He had made a series of experiments to aacertain whether the 
hypotheda was true or not. ^Die results were attauied by means ef 
Kinnenley's Air Thermometer. The Professor's investigations con- 
vinced hhn that the effect was due to a sudden repulsive energy im- 
parted to the air. He cited several instances, some of whidi were no- 
ticed by himself at Princeton, where the roof of one house was blown 
off, and the side of another blown out. He considered that the 
great mechanical effects of an electrical discharge are due in most cases 
to mechanical efforts as to the repulsive power of the mr. He had made 
some interesting experiments in galvanism, whose effects he referred to 
the same cause. 

The pRssioEXT stated that all the phenomena which he had read ol^ 
er observed in regard to the effect of the electrical shock on bodies, 
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wcrald be explamed by the high i epubion of tbe parts and bj the action 
'on the side of least renbtance. 

In regard to the distance at which tbe disturbance of electrical equi- 
librium took place, he had lioped that Professor Henry would hare 
described the numerous experiments which he had made on the subject. 
In one case observed by lumself, signs of fusion were exhibited in a 
theodohte placed upon a wooden stand, below a tripod used aa a signal 
. in the coast survey, the tripod having been struck by lightnmg. At 
tbe distance of an eighth of a mile, a man standii^ with his hand on a 
crowbar which was thrust into the ground, received a very severe 
ahoek. 

The question as to what species of trees were most fiable to be 
struck, was diflSicult to decide. In a jouro^ made under circumstances 
fisvorable for such observations, he had noticed so many discrepancies 
and diversities in the facts, that several hypotheses wUch had success- 
ively been formed, had each in turn been found to be untenable. 

The difficulty of inferring the direction of forces from a cursory ex- 
amination of the directions in wliich objects had been thrown, was very 
great. A salute from Ringgold's battery, fired near the Capitol at 
Washington, had broken the glass in the windows, and the fragments 
had all fallen outward. 

Prof. LooMis, in reply to the remarks of Prof* Olhsted, regarding 

the common impression of the South, that pino trnns are not struck by 
lightning, had a few words to offer. He mentioned a similar im- 
portant principle in Ohio, which is perhaps more general — that the 
beech trees are never struck. This was a prevalent idea, which 
it is quite dangerous to deny. But in one instance, to Prof. L.'s know- 
ledge, a beech tree was strnek bv lightning. Me considered that where 
trees are full of sap, lliey are in much le"ss danger ; when there is less 
m\\ tlu y are more frequently attacked. Dry trees are more sheltered, 
and retain the miurks. 

Prof. JoHNBOK ^ve instances of the electric current describing a 
spiral course ; following, as it were, the grain of the wood. 

Prof. Brocklesbt had had the pleasure, if pleasure it might be called, 
of being in the house at Avon when it was struck. The lightning ap- 
parently came down the rod, but this was improperly constructed. 
Instead of being continued into the eartii for a considerable depth, its 
lower extremity entered the soil but four inches, from which point small 
pieces of pig-iron were laid, at distances of three feet, entirely detached 
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from each other — terminalinrr at a liole of the size of a man's hat. The 
mud was thrown up to the lieight of the cornices, some ivveiitj-five or 
thirty feet. Prof. B. also observed some remftrknhle appearances of 
scorched grass in the immediate vicinity ; tlie electric lluid seemed to 
have divided itself into two streams. One of the burned patlis was six 
inches wide. H« was led to think that the lightning had left the rod 
and followed the water, which wiis pouring down at a projecting corner 
of the edi6ce. 

Mr. W. C. n KDFiKi D stated one or two facts in corroboration of the 
theory of a division of the char'^'p. In New Yoi k, in several instances, 
tluT.^ had been apparently siauilLaneous discbarges from the same clottd, 
tiiiiing dilFerent paths to the earth. 

Dr. n. A. Goi U), of Cambridge, communicated the observations of 
an eminent engineer in Boston, Mr. Hoyden, npon certain electrical dis- 
charges whieh occurred in Philadelphia during a severe thunder-storm, 
^*heo a great number of liouses were struck by lightning. In these 
cases the glass was cracked, mu\ the majority of the broken panes had 
fallen outside. Dr. Gori n nho gave instances of the .spiral action of an 
electrical discharge, as mentioned by Prof. Johnson, and referred to the 
following letter to him from Prof. Goldsclimidt, of Vienna : 

"During the last summer, the lightning struck into the circuit be« 
tween Brunswick and Hanover. I have informed myself of all the cir- 
cumstances of the ca.se, and it is perhaps not without interest for you to 
learn the details. At the distance of 0.7 of a mile from the Brunswick 

station, (a mile at 26,000 Brunswick feet,) the windows of the f«ignal 
house were broken by the stroke. The pieces of glass all fell inward, 
the attendant fell senseless, and after he came to himself again, fell 
severe pains in his legs, which were very much swollen, and one arm 
was lam»?. He was cupped, and after a few days was quite well again. 
At the next house, 0.850 of a mile from the stalioo, the attendant fell 
from his seat, and was speechless for half an hour. In the next house, 
the attendant suffered only the flight. He heard a loud rutlling [Icitat- 
tem), and the building was filled with a smell of sulphur. The light- 
ning struck the wire between the posts 0.792 ami U.Tj i, and melted it. 
The wire was supported on poles about six feet high, which are provided 
at the top with a cap of porcelain, in which the wire (inclosed in a 
gutta pcrcha tube) ia fastened. The poles 0.80, 0.794, 0.V92, wera 
injured, inasmucb as great splinters were struck out in s|Mral lines, be- 
giuoing a foot below the porcelain cap. One or two feet from tbe earth 
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the furrow ends. T!u' spirnl windings arc from left to right, running 
about three times around the post. There arc no trees or lofty objects 
in the nrighborhood of the circuit where the lightning struck the wire 
on the po.-<ts. On the posts 0.706 and 0.798, there are no marks to be 
seen. The lightning also struck the circuit on the Thudngian road, and 
in the neighborhood of Frankfort-on-the- Maine, but no details of the 
subject are allowed to he made known, b^ order of the Prussian Govera- 
ment. It rained very little." 

Prof. Hesrt mentioned instances where ordinary electrical discharges 
had aflfucted h circle of twenty miles in diameter. By an apparatu?, 
Fimply constructed for the occasion, he had succeeded in magnetizing a 
needle by a flash of lifrhtninjr so far off that he could not hear the thun- 
der. He explained the apparatus, lie considered that every llash of 
electricity produces efifecU to great distances, and perhaps affects half 
the globe. 



The next paper read was entitled : 

2. A CoMPARtsoir or rat Facb of Fisbbs, with that op other 
Yesibbrata and Mav. Br Prop. Aoassiz. 

[iVbl tveetveif.] 



Prof. BxNJAMiir SiLUMAV^ Jr., presented an oral communication, as 
follows : 

3. On the Origin of a Curious Si»iieroidal SiKuciuRB ik Certain 

Sedimentary Rocks. 

Prof. SiLLiMAN said that the subject of his communication was simple. 
All acquainted with the geology of New York were, he said, familiar 

with the specimens of from the Niaij^ara group, and especially 

from the vifMiutv of Lockport. The speciinen.s exhibited presented a 
cui loii> ( in bossed and concave appearanf^e. The concavities were some- 
tiiiK s opposite to the convexilieii ; they le not. however, opposite to 
each other in all directions. Prof. S. exhibited c isi-, takeu by Mr. Man- 
ross, and showed that similar appearances are produced at the present 
day by natural causes, it was noticed as somewhat icaiarkable, that 
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the regnlaiitjr of the amngemeni of these imprenioos was sneh that, 
bjr talung any one as a centre, six otben majr pretty geDerally be 
coimted immediately around it. The appearances occur in noD^fosaili- 
ferous sedimentary rocks. They have not escaped the attention of New 

Totfc geologist \ ^[r. Hall having figured some specimens on p. 98 of his 
Keport Qpoo the Fourth Section of the Surrey. The probable cause of 
the phenomena has been a mutter of considerable curiosity with geolo- 
gists. The causes producing like eflccts nt the present day were stated 
by Professor Sillimak. He had found that excavations are made by 
tadpole^:, identical in appearance with the older deposits of the Sedimen- 
tar}' formation. But there are no biitrachians su uid as the age of the 
Niagara group. The cause of tV.e phenomena was attributed, in this 
dilemma, lo the agency of great numbers of small gregarious fishes, and 
other animals, aUo gregarious, which are known to have exi&ted at that 
period. 

He here presented a letter from Mr. Manross, as follows : — 

Nsw Havkn, August 15, 1660. 

Pbov. B. SiLUiiAv, Jr. 

Mupieted iStr.*— The east marked No. I was taken from a slab of bine 
limestone, marked as found at Erie, near Lockport. N. Y. It is now in 
the possession of W. 8. Clark, of East Hampton, Mass. Hie slab is 
aboQt ten inches in length and breadth, and is split into two layers 
about 2 mch in thickness. All the broad surfaces present the same kind 
of markings — the upper is covered with depressions, the middle joint 
fitting, as in the cast, and the lower exhibiting protuberances. Those 
above, however, do not necessarily correspond in vertical position with 
those below, showing that they were not produced by any force or press- 
ure acting through several layers at once, as in the case of footmarks. 

The cast marked No. 2 was taken in the surface of mud now in pro« 
gress of deposition. The locality is Bristol, Conn. Several square 
yards of the bottom of the pool from which the mud was taken, were 
covered with those curious depressions, presenting much the appearance 
of the indented surface of a thimble. By observing the motions of a 
awarm of small tadpoles in the pool, the cause of the depressions waa 
easily seen. Whenever the little animals moved from one part to an- 
other, they almost invariably slopped in one of these liollows ; and nn 
occasional vibration while there, with the few rapid strokes in starling^ 
deepened the hollow at every new visit. On examining both of the 
cast9« it will be seen that the markings occur with similar and surprisbg 
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rcguljiritr. Taking nny one for a centre, as in the celU of the bon^- 
comb, six will be found adjoining it. It teems to be only another and* 
considering their origin, an uneipected example of the rule for economy 

of surface. 

Not knowintr whether these obsenrations may be new or not, I submit 
them for your inspection. 

Yours respectfully. N. S. MANROSS. 

Profenor Aoassu remarked that he eonld not at first conceive how 
an animal with the peculiar form and appi-ul igo of the tadpole could 
produce such a concavity ; but, after reflection, he would not say that 
be believed it impossible. 

Prof. Adams inquired, if the raised parts were turned upward, or if 
they were below the plane of the surface, in the Lock port rock. 

Prof. Su.LiMAN replied, that in it having visitt d tlic locality, he could 
not so wi 11 state the exact pc>siliou ai» Ina Iriend, Prof, llorsiloid, who 
had been tlu ro. 

Prof 11 ii -I I'K!) tliouglit that ihv cavities were depressed ; and, tliere- 
forc, thf I .\]il uiation of ili<' pro<iuction of the cavities in the mud at 
Bristol b) tadpctlcs, would apply here fdso. 

Prof. n. continued, and stated that he had, in c<5mpany with Prof. 
Agassiz, observed the production of raided liemisplierical surfaces in the 
mud near Cambridge, by the ii-in<; of l,msi s from decomposing organic 
bodies. He refeired al.-,o to the d<'pr»*»ioi)s caused by rain-drops. 

Prof Sn.t iMAx r. mind< d ihe Association, that the tadpoles were 
certainly producing cavities in Bristol. 

Prof. Hekrt spoke of the surfaces left by rain-drops, and remarked, 

that svatcr, falling from an elev;i(inn through air, took the form, not of 
a .splicre, but was flattened, or hollowed out underneath, and ns*;umcd a 
form somewhat like a parachute. Such masses of water, in their con- 
traction, drew the dubt or earth ujion which they fell into heaps. Prof. 
Henry had verified this by experiment. 



4. On Electrical Piiesomen'a ouseiivei) is certain Houses. By Prof. 

E. Loo.Mi^^. 

The Professor remarked, that within the past few year?, several 
houses in the city of New York have exhibited electrical phenomena ia 
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a Tefy remarkable degree. For monlhi insueceeuon they have emitted 
sparka of considerable intemitjr, accompnoted hy a loud snnp. A 
atraoger, upon entering one of these deetrical houses, in attempting lo 
shake handa with the mmates, reoeivea a shoek, which is quite notice- 
able* and somewhat unpleasant Ladies« in attempting lo kiss each 
other, are saluted by a spark. A spark is perceived whenever the hand 
is broQght near to die knob of a door, the gilded frame of a mirror, the 
gas-pipes, or any metallic body, especially when this body communi- 
cates freely with the earth. In one house, which I have had the 
opportunity to eiamine, a child, in taking hold of the knob of a door, 
teceived so severe a shock that it ran off in great fright. The lady of 
the house, in approaching the speaking-tube to give orders to the ser- 
vants, received a very unple^isant shock in the moutli, and was very 
much annoyed by the electricity, until she learned first to tuuch the 
tnbe with her finger. In passing from one purlor to the other, if $>he 
chanced to step upon the brass plate which served ns a slide for the 
folding doors, she received nn unpleasant shock in the foot. When she 
touched her finger to the chandeher, (the room was hghted with gas by 
a chandelier suspended from the ceiling,) there appeared a brilliant 
fsymk and a snap. In many houses the phenomena have been so 
rerairkuble as to occasion general surprise and almost al:irm. After a 
careful examination of several ca>e.s of this kind, I have coimr t>> the 
conclusion tliat the electricity is created by tlie friction uf llit- slmes 
of the inmates upon the carpets of the house. I have loiuul. by diiect 
experiment, that electricity is excited by the friction of leather upon 
woollen cloth. For this put pose, I stood upon an in>ulatiiig stool, and, 
spreading a small piece of carpeting upon a table before me, rubbed 
a piece of leather viij<}rously upon it ; and then, bringitig the leather 
near tlie cap of a gold leaf electrometer, the leaves were repelled with 
j^reat violence. The electricity of the leather was of the resinous kind. 
Electricity, therefore, must necessarily be excited whenever a person 
walks with a shuffling motion across a carpet ; but it may be thought 
remarkable, that the electricity should be intense enough to give a 
bright spark. In order to produce this effect, there must bo a combi- 
nation of several favorable circumstances. The carpet, or at least its 
upper surface, must be entirely of wool, and of a dose texture, in order 
to famish an abundance of electricity. So far as I have had opportunity 
to judge, I infer that heavy velvet carpets answer this purpose best. 
Two thicknesses of mgrain earpetiog answer very well. A drugget, 
spread upon an ingrain carpet, yields a good supply of the fluid. The 
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effect of the increased tUdcDess is obviciisljr to improre the iosalaUoii 
of the carpet. The carpet must be quite dry, and also the floor of the 
room, BO that the flmd may not be conveyed away aa soon as it Is 
excited. This will not generally bo the case except in wbter, and in 
rooms which are habitually kept quite warm. The moat remarkable 
cases which I have heard of in Kew York have been of dose, well-built 
houses, kept very warm by furnaces ; and the electricity was most 
abundant in very cold weather. In warm weather only feeble signs of 
electricity are obtained. Tiie rubber, viz., the shoe, must also be dry, 
like the carpet, and it must be rttbi>ed upon the carpet somewhat vigor- 
ously. By skipping once or twice across a room with a shuffling motion 
of the feet, a person becomes highly charged, and then, upon bringing 
the knuckle near to any metallic body, particularly if it have good 
communication with the earth, a bright spark passes. In almost any 
room which is fnrnishei! with a woollen carpet, and is kept tolerahly 
warm, a spnrk may thus be obtained in winter; but in snme rooms the 
insulation is so gon l, and the cnrpcts nre so eloctric il, that it is impos- 
sible to walk across tho floor without excitiii<; sufficient electrlcitv to 
give a spark. It may be said, tint, in this case, there can be but 
very little friction between tlie shoe and carpet. But it must be 
reiucmberod that tlie rubber is applied to tlie carpet Kith considerable 
force, being aided by the wliole weight of the body, so that a .slight 
BhufllinfT of the feet acts with great energy. In the London and Edin- 
hitraJi J'uilosophical Magazine, for February, 1839, is given an account 
of a leuiher strap, connecting the drums of a worsted mill, which gave 
sparks two inches in length, and charged a baitery in a short liine. The 
strap was twenty-four feet long, si.x inches broad, and one-eighth of an 
inch thick. It crossed in the middle, between the two drums, the strap 
forming a 6gure eight. Here there was considerable friction, since the 
straps made one hundred revolations in a mmute. In the Amerktm 
Journal <^ Science, for July, 1810, is mentioned an instance of a leather 
band in a cotton factory, which exhibited decided electrical excitement. 
These examples show that leather, when subjected to considerable 
friction, yields an abundant supply of electricity. In the proceedings 
of the American Philosophical Society, for December, 1840, are men- 
tioned several cases of individuals who drew sparks of electricity 
from a coal stove and from a common grate. I consider it probable 
that, in these cases, the experimenter was the electrified body, and not 
the stove or grate. How is it possible for a grate, containing burning 
coals, to be insulated so as to retain a chaige of electricity ? On the 
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Other hand, it is presumed that the experimenter was insulated by 
standing upon a carpet made quite drj by a winter fire. 

Prof. SiLLiMAx referred to the case of an electrical ladj, in New 
Hampshire, described in the Journal of Science. 

A communication was received from Prof. C. U. Shepard, invilinw 
the members of the Association to his house, on Wednesday evening 
next, and a bimilar one for Thursday evening, from Hon. A. N. Skinnkk, 
Mayor of the city. Both invitations were accepted, and the meeting 
adjouined to meet at Q, A. M., on the 20th. 



SECOND DAY, TUESDAY, AUGUST 20, 1850. 
GEJETEBAL HEETINQ. 

{Monting Session.) 

The Awodation met m the Geolo^cal Lecture Boom at 0 A. M., 
when the minutes of MoodAy'e seeitioa were read and adopted. 

The PaBsiDxirr called the attention of the members to the roles re- 
quiring abstracts of commumcatbns to be given to the Secretaijp and 
denred that it might be complied with. 

Mr. J. y. L. Pamrv, of Albany, presented commimications from the 
liegerits of the Now York University and from the Albany Lycenm, n- 
qnesting that the next annual meetings of the Assocbtion might be hdd 
m the city of Albany. The invitation was referred to the Standing 
Committee. 

In accordance vnQi the recommendation of the Standing Committee, 
the following additional membera of that body were appointed ; 

Prof. H. D. RoosRs, Prof. L. Agassis, Prof. B. Siixoian, jr., Prof, 
D. OuiSTBD, Prof. J. P. Norton, Wir. C. Bsdvibxj), Esq. 

Prof. Hbnrt D. Roobrs reported from the Committee on Fees and 
llekets, recommending the appointment of a Secretary, who shall hold 
his office three years, and receive a salary of $300; and also that the 
assessment upon individual members, in addition to the annual payment, 
be IS. This communication was referred to the Standing Committee. 

Dr. B. a. Gould, jr., was excused from serving as one of the assist- 
ant Secretaries, and the Prendent was authorised to fill the vacancy 
thus created. 



V 
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la compliance with the lecommendAtion of the Standbg Committee, 
It was voted to divide the meeting ioto two Sections, vis. : one oC Geol- 
ogy and Natvrat Hialory, and one of Phyrici, Malhmatiei, and Chem- 
Ulfy, The General Meeting then adjourned, and the two Sections con> 
tinned in seaaion, in aeparate rooms, dnring the remainder of the 
morning. 



SECOND DAY, TUESDAY, AUGUST 20, 1850, 

6BN£RAL MEETING. 
(Afternoon Sem'off.) 

The Ai^sociation convened ia general session, at 3 P. M. in the Col* 
lege Chapel. 

The Sfniuiing Committee to whom was referred the communication 
received in the morning from the Committee on Fees and Ticket?, pre- 
sented, through Professor Loomis, a report, recommendiog the propo- 
sals comprised tlierein. Wiiercupon it was 

Voted, that an assessment of three dollars be paid to the Treasurer 
by each member of the Association in attendance. 

It was also \ ')(>■>!, that a Secretary be appointed, who shall hold his 
office for tl»e terni of three years, and bhall have a salarv of ^300 per 
annum, and whose duty it shall be to compile for publication all pro- 
ceedings or transactions of the Association, to superintend the publica- 
tion of the same, au l lu conduct the correspondence; the title of said 
officer tu be that of Permanent Secretary to the American Association. 

Professor Henry then made some remarks on the Measurement, 
Origin, and Classification of Mechanical Powers. 

[liot received.] 

Thb coromnnioitmn gave rise to an extended discussion, in which 
Prof. Coffin, Prof. W. B. Bogbas, Prof. Hbnrt, and Mr. Allbn took 
part 

Prof. Roonns referred to the writings of the late Prof. Rohinson, 
of Edinburgh, who, t» he believed, had firtt set forth in a clear and 
philosophical light the origin of the difference, and had shown that, pro- 
perly understood, the two measures are entirely coincident. Prof. R. 
then proceeded to e.xplain the views which, in accordance with Prof. 
Robinson^s exposition, he hud long been accustomed to maintain and 
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i^ach. He illustrated the difference between the two uioJes of measur- 
ing power, by the example of an aiTow, shot vertically upwards, ajid a 
cannon ball discharged against a mass of homogeneous wax or wood. 
'ih*j arrow, when discharged with a double veloeity, will ascend to a 
quadruple height, and a cannon ball, shot with a, double velocity against 
a niiss of homogeneous wax or wood, will penetrate to a quadruple 
depth. In both cases it is to be considered that the mass, moying with • 
a double velocity, will require the reaistanee to be eontmued for a dou> 
Uo laniB, in ordsr that it may be brought to rest^ Hence, bavkig a 
doable Teloeity. and a double time of motion, tbe space described must 
be (quadruple. Thus, in both oaa^ tbe work done, that is, tbe product 
oC the mass into the space described, varies tm the square of the 
veloeity. 

Professor R., referring to the use of the term power, in mechanical 
inquiries, objected to the conception so usual among physicists of the 
tran^lBrrability of power. This involves ihe idea of power as a distinct 
entitjr, something separable from one mass, and capable, as it were, of 
being passed over to another. Thus, a body in motion, striking a body 
at rest, and causing it to move* ia eaid to transfer its motion to the 
other. But as power and motion are but conditions of active matter, 
it seems wphilosophical to speak of then* bdng conveyed from one body 
to another. Power may be excited or brought mto play by the ap- 
proach of one body to within a certain distsnce of another, and motion 
thus be caused by ilie mutual repulsion of the proximate parts ; but in 
this case the diminished motion of the striking body, and the acquired 
motion of that previously quiescent, are but the results of this mutual 
repuhion, and the moving body cannot be considered as transfening 
either motion or power to the other. 

Dr. Chabus G. Paob then made a communication, illustrated by ex* 
periments, as follows: 

On Electro-maonetism as a Motivk Force. 

After mentioning the plana hitherto proposed for the application of 
electro-magnetism as a mo%nng power, and the reasons of their Mure, 
he submitted an account of his own experiments and of the arrange- 
menta he had employed, and stated that he bad succeeded in construct- 
ing an engine of four-horse power, which he believed could be main- 
tained at a cost of twenty cents per day (24 hours) for one horse 
power. The great advantages of his method of magnetization and ar- 
rangement of the helices, consisted in the economy of electric current 

2 
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and the action of the force continuously throuf^h ti nroni distance. Tlie 
avenigo force acting upon the magnetized Uu m iiis experiments he 
stated to be 300 lbs., and iu some ca^es equalled 000. Professor Page 
also stated the interesting fact, that when the circuit was broken near 
the magnet (after harmg been closed for a few seconds), the reports 
were as load as those from a pbtol, becommg less violent as the break 
vas removed to a greater distance; the secondary sparic causiiig tbe 
report diminishing from eight ioches to one-sixteenth of an ineh. 

This commimieation elicited lemarlcs from Prof. H. D. Roobbs, Prof. 
JoBHsoN, Mr. AusK, Prof. Hsnbt, Prof. SiLUMAir, and Prof. Psxacs. 

After the reading of the programme for Wednesday, the meeting ad- 
journed. 



SECOND DAY, AUOUST 20, 1850. 

{^Continued.) 

SBonov or oboloot and natural bistort. 

The Sectaen of Geology and Natural Histoiy was oigantwd at 10 
A. M by the election of Piof. H. D. Boobrs as Chatiman, and of 
Prof. 0. P. Hubbabd and Dr. W. J. BtTSKBtr, as Seeretaries. 

The following eommmneaftioiu were then presented: — 

Os THE GaOWTU of TUE EqO, PRIOR TO THE DeveLOPAISNT QF TUB 

Embryo. By Prof. L. Acjassiz. 

When Scliwaim showed that ail development took place from cells, it 
was immediately inferred that evorj-thiiig arose from a single cell orit^i- 
nally, but this was uoi proved. I have had the j^ood fortune to make 
some observations in this direction, and to trace with gra.sshoppei-s the 
single cell up to the o\'um ; so that now I consider it an established 
fact, that the oxvun is primitively a true cell. It is, therefore, of much 
importance to trace the variations of this cell up to the new being. This 
department of embryoloefy has been much less studied than others, and 
here is an extensive field for the investigator. The ovurn grows much 
before the germ appears ; this is an important point, and this growth 
varies exceedingly in different parts of the animal kingdom. It should 
be understood that the external portions of the egg are mere accessories, 
protecting forms, while the yolk is the essential part, as we see with 
birds. Among the knrar snfanah, howSTer, as, for instanee, among the 
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MbDoses, the eggs ate not of nmfonn siie thiougboat the same 
class ; thus the tropical genus Bulimns, which is of itsdf no hurger than 
a turkey's egg» kys eggs ss large as a pigeon's egg ; hut m the whole 
class of birds the eggs are large. In reptiles^ agiun, two divinom exist. 
In many, the egg Js always smaO prior to the appearance of the germ ; 
but m others it is very large, an^has external coveringSi as in the turUe 
for instance. What are the changes of this primitive cell? and how \b 
it that it increases ? It is by the development of cells within itself. 
Are these cells developed from gnnules ? This is what might be sup- 
posed, but the nature of the«:r> ^^ranules I will defer spealdng of, at 
present, as I believe that special informa(i<m <m this point wiU be laid 
before the Association by another. In the oi^g of mammalia we have 
the vitcllu?, the fjerminativc vesicle within it, and within tlie latter ccr- 
minative dots ; the number of these dots 1 now regard a.s of no value, 
as they may be from one to six or seven, and Jire nothing but granules ; 
the vitellus enlarges by the dilatation of the yolk vesicles from endos- 
mosis, ivhich are nothing but simple sacs filled with an oily dtud. But 
these vitelline cells differ as they arc at different distances from the 
germ ; but to ascertain these difi'erencci* of cell.-i ij» a matter of great 
difficulty, and which I could discover only by boiling the egg, which 
process did not destroy the diUVrences. As tlie ovuiu advances in age, 
these differences become apparent : the cells are smaller as you apj)roach 
the periphery, and at it arc granules, so tliat there is a third kind of 
cells in the mature egg which are more tenacious than the rest, so that 
in making a section of the egg you have three layers marked by three 
different colon — dark at the centre and periphery,- and %ht yellow in 
the middle. Ttia outer layer is the blastoderms* which is not a livbg 
8nbstanoe» hut is the basis of the future animal, for as the changes go 
CO, it fmns the cicatricula. The ydk cannot be considered as a mere 
collection of food for the new animsL It u the ammal itself in an 
amorphous condition, and its vaiious parts soon appear out of it ; and 
that it is an animal is fully proved by the fact that it moves by dlie 
situated on the external layer of cells. 

Prof. H. D. RooBss asked if some remarks would not he made upon 
the similarity of the seeds of vegetables and ova. 

Prof. AoAssiz remarked that the analogy was cnrnplcte, and the ova 
of many plants so exactly n i mbled the ova of niiiny animals, that they 
have been described as aiumals. He also stated that these same ciliated 
cells from the vitellus were often described as infusoria^ aud iL waa fre- 
quently a matter of greui Uiiiicully to decide the difiereace. 
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Some OnsERVATioss os the Gold Formations op Mahtlakd, Vib- 
oiNiA, AHD North CARouirA. By Frci, W. B. Johmsov. 

The belt or district of country in wliich oceitr the gold-bearing rocks 
of the Athmtie border of the United States, appears to range loogitodi- 
nally from nortli-east to south-west ioiga general directian, not far from 
K* 82 degrees K This direction is the result of a great nnmber of ob- 
serfBtions taken in all the thiee States* and at pomts where the fonaa- 
tioii apfiean to be Ihe most legolar and determinate. . 

It also results from a genersl observaticm of the relatiye positioB of 
the extreme pdnts at which the central axis of the gold district ha« 
been noticed. Taking Brookeville in Miaiyland, and tnunng by Bock- 
-nOe to the point of crossing of the Potomac below the Great Falls* ex- 
tending thence across the Rappahannock, ten miles above Fredeiicks- 
buig» thence through Stafford, Fauquier, Culpepper, Spotsylvania, 
Orange, Louisa, Fluvanna, Buckingham, Campbell, and Pittsylvania, in 
the State of Virginia; through Bockingbaro, Guilford, Davidson, Rowan, 
Cabarms, and Mecklenbnig counties, in North Carolina. By prolong- 
ing the same axis north-eastwardly, it passes through a part of York 
county> in Pennsylvania, in which gold is said to bare been detected; 
and several hundred miles further to the north -east, it strikes the town 
of Somerset, in Vermont, in wliich, according to Prof. Hitchcock, gold 
was also discovered raori,' than thirty years ago. 

As the result of special observutionsi on the strike of tlie slate beds, 
in which the gold veins occur injected between the plies of sedimentary 
rocks, the facts obser>'ed were ffuind b<>twcen Rockville and Brookville, 
in Maryland, where the bearing is is. 00 K. ; on the borders of Spotsvl- 
vania ai;d Orange counties, in Virginia. N. 29 to 32 E. ; in Montguniery 
county. North Carolina, at the Hussel mine, N. 32 E. ; and in Mecklen- 
burg county, at the Smart mine, twenty miles south-eastward of Char- 
lotte, the strike of the beds being there N. 32 E, Thciic are a few of 
the points noticed, and the results are obtained from numerous observa- 
tions lakuu uL each point. 

The system of metamorphic rocks, m wliich tlic gold-bearing veins 
occur, appears to have undergone ditfercnt degrees of change iu the 
different parts of the tract. While in some parte the original slaty 
structure is preserved, in others the lamination has been partly obliter- 
ated, and the Uoture changed by the .evident effect of heat. In some 
points to which observation has extended, there is evidently an inter- 
muigling of rocks of the gneissoid character with such as still retain the 
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^laty strncture. In certain parts of the North Caroliim gold rf<_'i<)n, the 
gnmitic rockii prevail, and there the auriferoiLs veins have vanuua direc- 
tions, a{)parcntlT "wholly irrespective of llie general trend of the gold 
formation. Tiiu^, between the town of Charlotte and the Catawba 
river, and wiihiu a circuit of about three or four miles in diameter, are 
found veins which have been more or less extensi^cly worked, with 
directions running to the N. 64 E , N. 47 E., N. 8i W., N. 20^ E.,und 
N. 34 W., so that if these directions were prolonged they would, in 
some cases, be foqad inteiaecting each other nearly at right angles. 

In regard to ike materials, or Teinstone, m which the auriferous par- 
ticles are found, they differ reiy widely ; in some cases the material is 
an ai||pllo>talco8e date, of a nllr^ Instre, much interspersed with nunnte 
eabes of pyrites of iron or of copper, or both, as at the Rnesel mine on 
the Uwhany, m Montgomeiy coonty, in North Carolina. In other 
eases it is partly in quarts, Mod partly in the slaty walls of the veins ; 
and in others stOl it is wholly in the quarts, the walls bemg scarcely at 
an impregnated with the precious metal 

The materials which exist b the veins are either such as have been 
acted on by meteoric influence, and partly decomposed, or, l^ng beyond 
the reach of such mfloenoes, have escaped deoomposition, and may be 
r^^aided aa the true exponents of the deeper veinstone. These latter 
arc m general less rich in gold tlian the fonner, chiefly on account of 
having ]ost a pan of their sohd material by decomposition. . 

But the deep ores owe their inferior value in no small degree, also, to 
the difficulty of extracting the gold, from its combination with the sul- 
pburets, wMeh, near the surface, ha\ e been reduced by the comlxned 
action of air, water, and other materials from the atmosphere. 

Prof. W. B. RooKKs followed Mr. .lohnson, in some observations u|)on 
the ^ological position of the auriferous belt in the United Stiitcs, and 
upon the conditions under which the gold is found in the veins at the 
surface and at considcnible depths. He stated that the general direc- 
tion of the auriferous beds corrcspondss to tliat of the old metamorphic 
HH'k^ witii which they are associated. The quartz veins u.su:.'ly run 
panilK l with the bedding of the adjacent strata, but occasionally m an 
1 11 iri^lv transverse direction — often they aro single, but sometimes 
ramilyuig. It is evident that the great mass of this igneous material 
rose to the surface between the dividing planes of the talcose and 
micaceou.s slates in which they occur. Prof. II. called especial attention 
to the very different condition in which the gold is found in the supers 
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ficial parts of the vein, and at depths below the reach of mct^ric 
agencies. Near, and at the surface, the quartz is cavernous, exhibiting 

the cavities formerly occupied by the sulphuret of iron, with which 
the gold was intimately blended. In them are frequently found 
granules and spangles of gold ; but the sulphuret of iron has been 
de'?omposed and removed. The resulting oxide of iron is found col- 
let trd along the bides or walls of the vein, forming sometimes valuable 
bed.s of iron ore, while much of the gold is left in grains, or small 
segregated raas&es in the body of the quartz. In this condition, it« 
separation is companitively easy, nature having already removed the 
sulphuret of iron, the ingredient which retains ihc gold with most 
tenacity under the ordinary purifying processes. Prof. R. urged the 
importance of keeping in view this difference between the asssocialions 
of the gold near the surface of the win, and at considerable depths, as it 
plainly indicates that the actual productiveness of the vt-iu-iuines might 
be expected to diminish after reaching some depth below the surface, 
even while the real amount of gold present in the rock would probably 
be as great, or greater, below than at the surface. 



Rbbbarohu oir m Ouonr, DvnhoTUExn, akd Katurb or tbb 
Speruaho PARnoLU raftoiroHoirr ths Ykecbbrata, Bj Dr. W. 
J. BcBHSTT, of Boston. 

[Abstract.] 

Of tht 7\\%te/t. Tlie testes, the ehminating orjrnns of the semen, are 
essentially the same throughout the four orand classes, .md consist of a 
basement tissue, on which rest the iniau.diate secreting organs of the 
Spermatic Particles : this is a layer of cells. Upon the various modes 
of the packing together of this basement tissue and cells depend the 
various forms of the testis — its size, prolific power, <fcc., (fee. Previous 
to the animal's age of puberty, these secreting cells have all the charac- 
teristics of the epithelial celU lining other glands ; but, at the advent of 
the time of procreation, they pass on to a higher c(Hidhion of eiiatence, 
which oonrista in their power of eliminating thess peenliar ftenndatisg 
bodies; they an then eaOed jMvml tftrm<dh, wbieh, iheielioire» are 
ody modified epttbemd cells. 

Tbe Speimatie Partieles era fomed only within these parent sperm- 
cells. 

0/ their Formation. The epitheUal cell, nucleated and nucleolated, at 
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the time of the sexual impulses, rapidly increases in sice, and seems 
endowed with a new life. When a certm size haa been readied, the 
nucleus begins to segment, dividing into two equal spheres^ eomneiicing 
by a slight solcQS on one sniface, whscli gradiiBlIy deepens until tiie 
ifiviBMni is complete. Each of these divided spheres again drndes, and 
this fissuralioii goes on until the whole is a mnlbeny-looldng mass ; and 
if the process has not been ]inpeifect» the result in nnmbars is alwa^ 
since each dimon produces double the number of die last^ 
thus: 1—2 - 1 — 8—16—82—64, tc, d^. Each one of these nfft*- 
mate spheres (that is, those of the kst subdtnsions) forms a spennatie 
psrtiele, and this occurs according to two methods partaculaily, the real 
enstence of others not being posittTsly settled. 

The firat of these is by an apparent conventon of the wkaie sphere 
into the particle, its shape gradually changing from that of a sphere to 
pyriform, and thai candate. 

The second is by a change of the nucUut of the sphoe into Ae 
particle, the cell-membrane then being cast off. 

The other apparent modes ol formation which are occasionally seen 
need not be mentioned, as they cannot be satisfactorily demonstrated. 

These remarks refer only to the production of the body, or so-called 
tepkallc jxyrUon, of the particle. 

As to tlie genesis of the tail, it appears to occur in a manner quite 
different, being the result of an arrangement of granuUi upcm the 
extreme point of the cephalic portion, in a linear series. 

The observations and experiments leading to this conclusion cannot 
here be descri^ fd. It may be sufficient U) say, that the tail holds 
a close relation witli the vitality of the particle, and its perfect character, 
length, and tenacity, is a good index of its efficiency. 

Now, it has been satisfactorily shown that the ovum is primitively a 
simple cell ; in fact, an epithelial cell, originating on the inner surface of 
the ovarium, exactly like the corresponding cell on the inner siuface of the 
tubes of the testis. The ovum and the parent sperm-cell correspond, there- 
fore, in their identity of origin — both primitively a simple cell. Kach hns 
its fuiicLu»n io perform, and this is far above the agency of ordinary 
cells ; and we will now see if this correspondence is there C4irried out. 

The segmentiition of the ovum, or, rather, of the vitellus, has long 
been an established fact. It haii been supposed to be the first expres- 
sion of its fecundation, since it always occurs in a more or less mailBed 
degree after that process ; but more extended inquuies of late hare 
shown, that, although intimately coimected with this intaliang act, it 
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is» neyertheleasy not dependent upon it, since it occurs in fishes before 
it can hove been performed. 

This segmentation of the Tttellus is a multiplication of its parts, 
which are always spheres, Ly a repeated halving, and this goes on witU 
the whole ntellus is reduced to a mulbeny mass — ^the difiwnis pro- 
ducing simply tlic double of the last — thus : 1—2—4 — 8—16—82— 
64, Ac. Now, what is the object of this process ? It appears to 
be a series of acts, by which the Titellos is vitalized ; and the ultimate 
object of these spheres is^ by thdr a^y^regation, to form the new being. 

In the unimprtgnated ovum this segmentation, when it occurs, is very 
limited ; and I do not recollect of seeing the vitellus divided into a 
greater number than four parts. It here appears to have no end or 
object, and may, perhaps, bo regarded only as an expression of that 
vitality which, had it been urged and directed by the act of fecunda- 
tion, Avould produce a new being. In segmentation, therefore, we have 
the hrsl, yet highest material expressions of vitalization. In the ovum, 
we have seen, that the whole re&ult goes to form a single organism, the 
embryo ; but, in the sperm-ce]!, each result (a single sphere) goes to 
form a single organism — a nj^ti matic par tide. The analogy, therefore, 
of this sperm-cell and the ovum is complete. The one is the active, the 
other the passive, part,— one fecundating, the other fecundated. 

With the male, the vitalizing processes occur imd fulfill their end by 
tlie inherent power of the animal ; \s'ith the female, liowever, in the 
ovum, this power seeuLs much more contracted ; they require the 
directive and combined mfluence of those of the male to fulfill the 
end of all sex. Each spermatic particle is a representative of the 
trhde, and its contact irith the omm is only required to oommuni- 
cate the same inflnence by whieli It waa ilaelf daborated, via., ntdiflk 
tioa hy continuBl 8^;mentation. 

Hie grand result attamed by these reBsearohes, then, is aa attempt 
to show the complete idoitity of nature of tilie male and female products 
for reprodttcttoo — ^the spezm-cell and the o?tmi, both of the same 
origin, and what leads to the elimination of spermatic parttdea with the 
oaie, leads to the elimination of the embryo in the other. 

The unity of idea here displayed cannot fSuI to strike erecy one with 
feelmgs of admiratioiL Formerly it waa supposed that the prooess of 
segmentation of the Titdlus was unique and peculiar to the ovum, and 
that the function of the female was quite diseimitor to that of the male. 
But here we see that <me is cHily the c(Hnplement of the other ; that 
each is a part of one grmd process ; and that, when they find thehr 
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perfect union, maoifestatioos of life — the highest cud of material fonns — 
are produced. * 



On Kimu and Cbloritb in Quabtz. By Frof. 0. P. Hitbbakd. 

SpedmenB ol lutile in qwoti have, for twenty yean past, been found 
in boalden in aeiwal towns in ihe Ticintty of Daitmontli Collc^, none 
of whieh evw been traced to thdr sources. liOcalities have been 
mentioned, but none hm innushed specimens resembling tbese boidd* 
en, ezeepting a«ngle one. This locality was opened two years smce 
at Waterbury, Yt., on the Central Bailroad. It was described by Mr. 
Alger, in the Proceedings of the American Association for 1840, and 
also in the American Journal, vol. x. p. 14. 

In a cut of sixty feet perpendicular thrcmgh solid talcose slate, and 
thirty feet from the surface, a vem or pocket of quarU was met, and a 
considerable number of specimens containing mtile were obtained. The 
locality is now exhausted. From its position, it never could have fur- 
nished the scattered masses heretofore known, and we have yet to dis- 
cover their origin. 

Some of the specimens from this roi^ion have comparatively but little 
beauty ; the rutile is iti very fine capillary crystals of dark color, two or 
three inches in length, and the quartz is of inferior (quality. But others 
are exceedingly fine, both in the richness of the quartz and the abundant 
lou*^ needles of the nitilo. 

Tiiere are Ihrei' known American specimens of a remaikablc character, 
one of which is from this Waterbur}- locahty. The other two were 
ibund as boulders, and arc even of superior quality. 

One of these has been iu the cabinet of i>r. J. R. Chilton, New York 
City, for many years, and is reported to have been found in Northern 
New England. It has the rutile in lontj acicular crystals, and one series 
of pri.sni.s united into a crystal a (juaruu ul' an iacli wide. 

The other is a mass in the writer's cabinet, described by Mr. Alger as 
"the finest specimen of this mmeral found in the United States." It 
was picked up in this region nearly twenty years ago, but in what town 
is not known. Specouens from Rochester and Bethel, Yt., resemble it 
mon tban any otbefs. 

It is about nx incbes long and three inches in ito other dimensions, 
being of irregular sbape, and only a fragment ol a larger mass. Two 
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sides have been cut aud polislicd by the lupidaxy ; (^ic retains its polished 
plane boulder surface, and the remaining part of the exterior is irregular, 
presenting a conchoidal fractured surface. There €ue indications of 
nnooth cleavage faces in difierent parts, inclined to each other. 

The quarts in maaa is transparent and alightlj smoky, wlule thesfieea 
eat off era almost cokrlesa. It is qnestionahk whether the color ia 
proper to the quarts, or oceadfloed by the reflection from the nitile 
eiystals. Mr. Alger finds almost no nitOe ia the wkiU quarts crystala 
from Waterbuiy, *' while the edored Tsrietiea abound with il^" and pro> 
bably» he suggests, owe their color to it 

The ruttle crystals are from the sise of the finest hair, and almost 
invisible, up to a twelfth of an ineh in diameter and fi?e inehes long; 
they are unifonnly distributed through the quarts^ and intersect and cross 
eaoh other in sll diieetionB. There is no radiation ftfm a centre ; but, 
in many instances, the crystals have one or more latge giacefnl curves, 
and sometimes two, in opposite directions ; and some are bent at an 
angle either right or oblique. Many are broken at the surface of tho 
quarts, while others are wholly included in it, teiminating in a single 
plane, or tapering to a point. 

They are all of a unifonn bxight, reddish^brown color, and of the 
lustre of polished copper. Where the ends are seen on the polished 
faces, thoy have the color and lustre of polished steel. 

In num<'r<>M>j envies, tlic surface of (he cnf'stals k covered here and 
there with a brilliant silver- white mineral, somrtimos limited to the 
latf'rrd edges, and again investinL'' parts of the prism at intervals, or with 
frequent interruptions, g^iviiig il the appearance of being made up of 
numerous short white and brown prisms^, tlic form remaining unchanged. 
In some cases this mineral occurs like a thui li^k, ilirougli the centre of 
which the rutile appears to penetrate. I have not been able to deter- 
mine with certainty the nattire of this mineral, and can only conjecture 
that it is the same with the curved crvstals descnb<3d below. 

In the author's specimen, as in those described by Mr. Alger, there 
arc numerous vermiform, tortuous, and convoluted crj'stals. Bv trans- 
mit ud light, they are sometimes of the color of copper, though luuiily 
so, or of a bronze yellow, or of. greenish and yellow shades, or even 
very dark, and by direct light they are almost black. These crystala 
are regular hexagonal prisms, transversely finely striated, and appear 
to be made up of thin plates, of slightly var}nng size, giving the crystals 
a varying diameter. They ocoor dther singly, or in groups of seTCral, 
laterally joined, and united in all their convolutions, and having a single 

a 
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terminal plane, highly lustrous, -which often presents a mlver-white 
color. The subjoined fi^rures, rnl.irnfod views of two of them, give a perfect 
idea of tlie onginnls. the prismatic fomi of which is obvious to the eye, 
and perfectly distinct with a glass. If we judge from the figures in 
Mr. Alger's paper, ab( vc referred to, the piismatic character of his 
crystals is much less striking. 




Ur. Alger bu deseribed the minenl in his apedmem u hmm. I 
hare been alble to obtain only a Tery small portion of the mineral from 
one or two protmding eorves on my speoimmi. It readily deavea 
parallel to the terminal plane, is apparently softer than miea, and is 
easily rednoed, by the pressnre of a fadfe on white paper, mto a fine, 
cohovnt powder, of a greenish tint. It has no ^astioity, and, before 
the blow|Hpe, gires off an abundanoe of water. From these decided 
eharaoters, and the rarity of such an assodation of mica, and the qidte 
frequent one of chlorite and qnarCi^ it aeems altogether probaUe that 
this mineral is chlorite. 

If these several minerals were nt one tJme in solution in the fluid 
quarts, they m\ist hare crystallised previous to it. The rutilc prisms 
are so straight, or so gracefully run ed and bent, that they would seem 
to have experienced but slight resistance. They intersect and cross 
each other, and pass thrmt(jh the loops in the chlorite crvstals, or touch 
them on the outside, and they probably crystallized first. Around 
most of ihese convolutions of chlorite there is a burr, or minute spot of 
imperfectly radiating frartvircs, orca.sinnjilly iridescent, which suggests 
that thev were formed before the solidification of the quartz, and that 
they had occasioned some pressure or disturbance, and a slight fnicture. 
But Oii tlie chlorite uniformly, and the rutile in ver}' many cases, must 
have been without any altacbment, the density of the fluid quartz to 
have sustained them w!us probably great. 

On removal of the rutilc and chlorite from the gangue, the vertical 
striae of the former, and the transverse strice of the latter, are found 
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figured CD. the quartz, m^''"g it certain that the kiier was last 
solidified. 

There must be soracwlK'n' in Uiis ren^ion nonli a rich deposit, fur 
which mineralogists will carncsLly seek unul it is fouiid, and its treasures 
are traiisfcned to thc-ir cabinets. 

Prof. HuBJJAKD tlu'n exhibited to the Section a cast of a very perfect 
fossil elephant's tooth, found in a bed of rrravel in Homer, N. Y., a few- 
years since. The length of the crown is 10 inches, width inches, and 
the longest diagonal 13 inches. 

Prof. AoABsns ranarkcd this was one of the most interesting speci- 
mens he had ever seen, and thoigli to large, was not yet fully developed, 
as about two inches of the erown was not fully expanded or elevated 
80 as to become a part of the grinding surface. He spoko of the great 

necessity of an entire revision of the subject of fossil elephants. 

There were undoubtedly many species made on insuffirient data, and 
the differences in th<' teeth arising from sex and age had not been suf- 
ficiently studied and determined. It wiis obvious, that different species 
formerly pen-nded the southern portion of the United States from those 
found ia the northern. 

Prof. Ar. Assiz, being called upon, remarked, that until recently few 
bones of this desoription had been found in this section, and the finest 
specimens were those met with in making the Rutland Railroad, Ver^ 
mont. Those, like the present specimen, belonged to the drift. 

Two varietios had been met with in the countrj- — the broad and narrow 
toothed, and it wuuld be a question whether they should be considered 
distinct species. But specimens are so few, that it is not right to 
decide positively. Moreover, there are dilfeiences belonf^ng to growth 
and .sex. The present specimen belonged to a young animal, because 
the surface was not worn by grinding. 

The most northern limits of the elephant in this country appear to 
be I^elinag Straits, and tliis leads to the question of their passage from 
Abia. 

Pxof. Hubbard here made some brief remarks, and said he would 
show a piece of skin of the real Siberian mammoth. 
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Os THi Naturb and Origin op the SrEcres of Terrestrial ^foLLUSCA 

IN TBB ISLAKD OF JAMAICA. By PfOf. G. B. AdAUS. 

Notwithstanding the difficulty of exploration m tropica] regions, the 
Island of Jamaica presenta remarkable fvuUties for the investigation of 
sabjeeta which are connected with the geographical distribution of 
species. In the great number of typical forms of the terrestrial shells^ 
and in the restriction of most of them, severally, to very narrow limits, 
we find the focts even more numerous than those which are expanded 
on the contment of North America over the whole temperate zone. 

1 . On the Nature of the Species. The first conclusion is this : that in 
many groups the species are distinguishable by types only, and not by 
well defined limit''. This proposition was ilhistnited hv ii figure, in 
which species were represented by circles, many ot which were in con- 
tact, and whose areas were sprinkled irregularly with dots, representing 
varieties. One central dot represented the type of the spcciess. Some 
larger dots represented types of a \ alue intermediate Ixjtween that of 
sp<N!ies and ordinary varieties. The amount of difference hftween the 
types was represented bv their distances. On the bouruiaries of the 
species, we find varieties which closely resemble their neiglibors in the 
adjacent species, while their nffinities with the central types of both 
species are so nearly balanced, liiaL it is not really a matter of much 
consequence on which side of them the imaginary boundary line of liic 
species is drawn. An exact representation of these relations would 
require the three dimenvons of apace. On a plane anrface we have 
eoly an approximation to the troth. With the hovndary lines, we rep- 
resent the species as desoiibed in hooks; without them, we see the 
speciea as they exist m nature. 

li all the examples of this kind shoold be enumerated, veiy few 
species would remain isolated. Of such, some might be united by far- 
ther disooreries; while others might remain isolated, smce it is a part 
of the genersl plan of organic nature that the spacea between the groups 
shall be unequal, so that some species, some genera, some fiunllies, Ac.» 
8hs]l stand quite alone. 

The prindple is not peculiar to the terreatrial mollusca of Jamaica. 
The Ifaiadss and the Melanidse of the United States, which have been 
BO thoroughly studied by Mr. Lea, of PhibMlelphia, are exactly in the 
same case, but the facts are expanded over wider geogniphiiMl limits. 
The same ia tnie of the snaila and fresh water sheila of Europe, of many 
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groups of marine mollusca, of fishes, of birds, and erra of ""'"tIi* Tbe 
special mvestigiiiion of varieties is rapidly filling up the gaps which 
were once supposed to exist between species. Not dissimilar is the 
case of the human species, whicli graduate into each other in such 8 
manner that the fact is often used as an argument for confounding all 
the races in one species. Yet it is admitted that the differences between 
the hum:m rac^ are much greater thau between maaj disUacL species 
of animals. 

Our conclusion is brieilj expressed in the proposition, that species 
are of the same nature as genera; that is, are to be founded on tj'pes, 
whether or not an impassable ^ aeuuni can be found between the types. 
The second inference on the nature of the species and liigher groups, is 
this, that the natural types are not susceptible of bein^ wholly compre- 
hended in a few successive ranks, in each of which all the types shall 
be of exactly equal value ; but that tliere is an indetinite series of types 
within types, which are inequidistant. II in one grouj), as that of Helix 
finuaia and the kindred species, it is practicable to establish scvcml 
species of a given value, in another, as that of Cylindnlla Maugeri, it is 
impossible to find species of the same yalue.' We must either make 
numerous species of lets yalue, or regard the group as oae apeoiea of 
greater value. The same doctrine ia illuBtiated also by the c(Hnpari> 
eon of the genua Heliz, in which the number of distinct subtypes ia very 
great* with Suoeinsa, in which subtypes are indistinguishable. 

There is no mathematical or physical reason why the generic fonn 
of Sucdnea should not have been repeated with a great diversity of sub- 
types. Yet it is so sl^h^y modified in the species, that Dr. Pfeiffer 
has grouped them geogmphically. On the oontrary, Helix contains 
nearly one hundred typesi of all values intermediate between a generic 
and a specific value. 

In the same manner numerous other genets, fanuUes* and orders in all 
departments of oiganie nature, may he compared, and the same result 
obtained. 

Since the subtypes of species are distributed with great regard to lo- 
cality, it is obvious that much of the perplexity which results from the 
graduation of apecies into each other, is avoided by those travelers who 
take but a few specimens from distant localities and by those collectors 
who are satisfied with a sinirle well-characterised specimen of each spedea. 
Such collections are valuable as exhibiting types ; but they very imper> 
feotty represent the relatioas of types : as a small group of human figures. 
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of wUeli one should be an Apollo, another a Congo negro, with two or 
three other as well charaeterised specimens, of distinct races, would 
rtsy inadequately fllnstittle the natiural histoiy of mttddod. It is ob- 
Tioos, also, that a diflisrence of opinion between any two natundists on 
the question, whether a given species is a good species, does not neces> 
sarily indicate a want of diserinunation in the obsenreis. It rather hi- 
dfeates that the type in question is a little above or bdow the rank into 
which it is attempted to fdffce it. What shall we say now of the logical 
notion of infinue $ptcUi, which would both hypothetically chancterise 
a species by unity of origin, and require us to find an impassable golf 
between those species which are most closely allied. Such a doctrine 
only shows how the worid would have been constructed, if the philoso- 
phers had made it We win venture to affirm that the fiictlity of dis- 
covenng such species will be bveisely as the knowledge of the facts. 

2. Ovr Mcand topic it the (hijfin cf ^ Speeiet, The common 
notion of injitnm npecies settles the question of unity or plurality of 
origin by definiticMi ! The facts conduce to the inference, that the tl- 
istiog species were introduced by the creation of many in^viduals, 
which were modelled according to certain types, that w«e mostiy but 
not wholly local, and which differed from each other unequally, as do 
the existing rarietics. The proof of this proposition is found in the 
geographical distribution of ihe varietit^s. In the groat majority of 
sporio-, the varieties are so distributed, that the space which is occupied 
by one of them coincides witli tliat of other two or more. Now, if the 
circumstances of locality had jiroduced the local types by modifications 
of one original type of the species, then all the varieties which inluibit 
a locality should have been affected. The geographical coincidence of 
one variety with several local varioties is inconsistent \vitli any other 
theory than that of an original constitutional peculiarity ot eliaracter in 
each variety. This inference iii continned by the occasional interming- 
ling in one locaUty of varieties, which differ from each other as much 
as those which occupy distinct regio^. The same genera] mode of dis> 
tribution holds in the case of entire species. Some are very local, and 
others, more widely ^tributed, occupy the ground of several local 
spedes. We have then indistinct varieties, distinct varieties, doubtful 
species, good spectes, and groups of species, and all the mtermediate 
types, distributed in the same manner. Now, the theory of unity of 
origin reqmres us to befieve that all the types whicb are below th« 
value of s species are the effects of locality ; and although speeifie types 
of eiactly equal value in all groups do not east, yet that the types 
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• which are exactly of a sp^ific Tslue were created in one centre in a 

ungle stock, but that those types which ara more comprehensive than 
species had a plural origin of exactly as many stocks as they contain 
good species 1 and that species of doubtful value would not be doubt- 
ful, if we looked at nature through the doctrine of the logical infime 
species. 



NonOl OV A BlVSBSSD CTCLOnOMA. 

In tiie extenmve genus Cydostcma, only one reversed specimen, so 
far as we can learn, has bitiierto been known to Coocbologtsts. It be- 
longs to the small European spedes C, teahrinAm villa, and is in the 
oolleotion of Dr. L. Pfeiffer. 

Among the moltitude of shells of the Cyclostonilds, wbich have 
been accumulating for ages In Jamaica, I was unable to find one re- 
▼med speomen. Recently, however, the Ber. F. R. Hollaad has sent 
me from Jamaica a reversed specimen of C. tCayanum. The shell has 
attained nearly its full nze, b^ng 0.1 inch long, but wants the reflected 
lip of maturity. This species is one of the most abundant m the 
idand. 

« 

Prof. AoASsns remarked upon this paper, that the qucstkm of the 
origin and nature of species was one of the greatest importance, as it 
necessarily involved the question of the unity of the human race, for 
man aoologically speaking is an animal, and the same aiguments which 
apply to animals in this respect apply equally well to him : it is be- 
cause it mvolves this question that natuiallsts have been placed in an 
awkward position, and charged with unfairness, and venturing on do- 
mdns wluch do not r^hHy bd<nig to them. I inll not here enter up- 
on a discussion of this matter, bat m behalf of those.men wiU make one 
remaric, which is, that all our labors are in the ammal kii^om, and 
that here is our legitimate domain, and that by keeping here all frill 
come out well in the end. See what has been done In behalf of Natu- 
ral Theology by being the ministers and interpreters of the woiks of 
the Creator, and in what does He speak so clearly as in His works, and 
yet we are constantly disturbed by the calumniations of thme whc^e 
short-sightedness and ill-judgment does not enable them to see that all 
our labors tend to the propagation of their most vital points and doc- 
trines ; and it is for this reason that we are peneottted most by those 
who ought to be our strongest friends. 
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SECOND DAY, AUGUST 20, 1850. 

(^Continued.) 

SECTION OP PHYSICS, MATHEMATICS, AND CBEMISTRT. 

The Section was organized hj the appointment of Prof. Peirce as 
Chwnwiii, and Prof. W. B. Roobiib and Prof. £. Loomaaa Seoretaries. 

The foUowing oonuniuucalaons presented: — 

1. Ov sou FBouUABPROPcvma OF ACoMPomiD or Labd Ain>B081N. 

By Ftof. D. OuoTSDj of Yale. 

By my of intradvetioiu Prof. OumsD remarked, that he propoaed 
to cffer a brief paper apco a very platn siil)jeet» — ^too plain, perhape, to 
suit the taste of aome ; but «nce it is the great praolical ob,^ct of this 
Asaocaatioii to promote tihe uaefid arte, and advance the welfare o 
Booiely, he hoped the plainness of the snbjeet would be no objecti«A to 
ttw He then proeeeded -with his paperi as follows: — 

I do not hiunr that notice hss been tshen by cbemicsl writers of oer- 
tam peeoliar properties poeeeseed by a compound formed of hog*s lard 
and tbe eoumion rosin of the shops. An aeoident first led me to observe 
soaoething remarkable in this compound, and I have smce made a few 
experiments, with the view of further investigating the rolation between 
these two substances. Wishing to fit the brass plate of an old atr-pnmp, 
80 as to make a close joint with the receiver, I had been accustomed to 
apply to the plate a disk of leather saturated with lard. With the hope 
of rendering it more completely impermeable to air, I added to the lard 
a small quantity of rosin, and melk-d them together. T expected the 
rosin would give greater hardness to the lard, and make it till the pores 
of the lentlipr more effectually; but! was surprised to find that the 
change produced by the rosin, "vras to impart to the lard a tendency to 
remain in the fluid state, so that in a winter's day the com [ ' mud, when 
cold, remained in tlie sUite of a semi-fluid, at the temperature of a room 
moderately heatod. I found, also, tliat tills preparation, when applied 
to the leather of the air-pump, rendered it peculiarly soft, and, at the 
same time, very impermeable to air, so as to form a good joint witli ihe 
receiver. But what more particuiai ly arrested my attention was this, 
that having inadvertently left the leather on the brass plate of the pump 
for nearly a year, during which time the use of the apparatus was dis- 
continued, I supposed, when I took the pump out again, that I should 
find the plate mnch corroded, as I had sometimes seen it before when 
exposed for a mnch less time to the aetion of the oiled disk of leather; 
3 



Digitized by Google 



34 ?llOCaBDI]l08 OF TBE AHBftlCAN ASeOCUTION 

but, on the contrary, the brass was entirely free from corrosion, and I 
hare uniformly found the same to be the cuse since, however long the 
leather may have remained in contact with the plate. 

This observation sliowed another and more important use of the same 
prepanition for lubricating the pistons, which being likewise of brass, 
and moving in brass barrels, had before occ^asioned me miu-h inconveni- 
ence by their liability to corrode by the action upon the brai>s, of the oil 
uned for lubricating. Moreover, the tendent'y of the preparation to 
assume the fluid state, by the heat excited l»y the friction of the piston, 
rendered it a very convenient and effectual application for this purpose. 

I have recently made a few experiments with the \iew of ascertaining 
the melting point of this eompound, and the proportions of the ingre- 
dients vrhich gire the lowest melting point The best proportions are, 
by weight, lard three pArts, romi one part. If the roean be added in 
Ane poivder, and the luitore be well stirred, even without the applioa- 
tion of heat, it soltais, and eo nearly approachea a fluid, as to nm firedy 
when taken up on the sturring-'rod, at a temperature of 72 degreea. On 
melting the mizture, and aettbg it aside to cool, the following changes 
take plaoe t^AtOO** it remama transparent and lunpid ; at 87" a peiliele 
begine to fona on the sw&ee, and 80on,after the compound begina to 
grow slightly nscid ; and as the temperature descends, it passes through 
diflforent degrees of nsciditj, like oils of diffisrent qualities, untSl, at 76^, 
it becomes a dense semi-fluid. It is an unexpected result that the addi- 
tion of one part in four of rosin, whose melting point is near 800^, to 
' lard, whose melting pdnt b 07^, should renderit more fluid, reducing its 
melting pcunt to 00**, imparting to it the properties of a semi-fluid at a 
temperature as low as 76**, and even rendering the preparation of a 
softer consistency than lard itself at a temperature as low as 90^. 

This compound of lard and roein has, therefore, two somewhat 
remarkable properties. 

1 . It prevents in the lard, and probaUy in all the animal oik and 
iats, their tendency to generate an acid, and thus to undergo sponta- 
neous decomposition. A much smaller proportion of rosin than one 
fotfrth gives to lard this property, destroying as it does the tendency of 
this substance to oxidation. Several important practical applications 
result from this property. Its use for lubricating surfaces of brass or 
copper has already been adverted to. It is equally applicable to sur- 
faces of sheet-iron. I have found a very thin coating, applied with a 
bni'^b. sufficient to preserrc Kussia iron stoves and t^'ratcs from rusting 
during summer, even in damp situations, X usuaiiy add to it a small 
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portion of black lend ; and tlii.s prcpamtion, wlien applied with a brush 
in the thinnest posbiblo form, will be found a complete protection to 
sheet-iron stoves and pipes. The Rarae property renders the compound 
of lard and rosin, a valuable ingredient in the composition of shaving 
soap. The quahty of this article is greatly improved, and its harsh 
effects upon a delicate skin jirevented, by using a tnuch greater projior- 
tion of oil than is cuiniuonly employed, so as t(.i saturate the alkali ; but 
such soap easily becomes rancid when \\ ct with water, and suffered to 
remain damp, as it commonly is when in use. But if a certain propor- 
tion of this compound be added to ctmimon Windsor soap (say one half 
of its weight), the tendency to grow rancid is prevented. For the sake 
of experiment, a very soft and agreeable ^ItaviUi; compound, or cream," 
may be made, b)' steaming in a close cup a cake of Windsor soap, so iis 
to reduce it to a soft consistence, and then mixing intimately with it 
half ite weight of our reanous preparation, adding a lew drops of some 
Oiioiitiiil cSL 

2. The per^Bct aolutaoii into whidi rosm passes when heated with oil, 
sogi^ted ibe possibility of improving, in this way, the quality of oils 
osed for iHnmination, and, by its rednciug the melting point q£ lard, of 
vendering that mora suitable for bunung in sokr lamps. I, therefore, 
added powdered roam to lard oil, in the proportion of eight ouneea of 
rosin to one gaUon of oil, and applied a moderate heat, siifllcient to pro* 
daee perfect solution. I then filled two solar lamps, equal in all le- 
speete, the one with hud oil, the other with the same holding the losin 
in solution, and regulated the flame so as to he as nearly of the sane 
liae as possible. X finally measured, by the method of shadows, the 
eompaiatiTe intensities of the light, wUch I found to be as 7 to 6 in 
favor of the prepared oiL This burned with a flame of peculiar xich- 
aesB» plainly exceeding in dmsity that from the simple oil ; but after 
two hours, the flame of the prepared oil began to decline slowly, and 
soon became inferior to the other, an effect which doubtless aroee from 
the dogging of the wick. I had hoped, on account of the perfect solu- 
tion w hich the roein seemed to undergo, that the compound would bum 
fredy without encountering this impediment; but in this respect I was 
^Usappointed, and can only say that, if some means can be devised for 
avoiding the tendency to clog the wick, the addition of a small portitm 
of lositt to lamp oil, or to lard, will add essentially to its value for bum- 
mg in solar lamps, by rendering it less liable to congeal, and by increas>* 
ing its illuminating power. 

Frof. A. X). Bachs agreed with Prof. Olmsted as to the importaooe 
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of bringing .such practical matters to the notice of the Association. He 
considered the lowering of the meltiag poiat in this case as coming 
under the general law, that the foung point of compoimds is lower 
than that of dther ingredient Thus lead, dissolved in tin, lowers the 
melting pomt, and bismuth added to the eompoond oaoses it to fall still 
nu»e, although lead b leas fusible than tin, and bismuth than the 
mixture of lead and tin. 



2. NoTicn OF TWO American MsncoBio laoHS. By Professor B. 

Sijuuiutr, Junior. 

The first of these irons waa found by Mr. Jaeob Watters, of Iiouis> 
vilie, on Salt Bitot, a tributary of the Ohio, about twenty miles bebw 
Louisrille, ICentuelr^. The mass which Prof. S. exhibited weighed 
about eight pounds when it came into his hands. It had been heated 
in a foige by its original propiietor, to remove a portion, and, in this 
process, the original fot-m is somewhat defaced. Nothing is known of 
the time of its falL Iron of the same mass is said to be in the hands 
of some person whose name has not yet reached Pn^. S. 

The meteoric character of the mass is apparent from its peculiar dys- 
taUine stmctore — the hard external crust — the masses of magnetic 
pyrites which are scattered in large rounded nodules through it ; but 
especially by its chemical constitution, as is seon in the following 
analysis, made under the direction of Prof. S., by Mr. W. H. Brewer, of 
til*.' Analytical Laboratory, in Yale : — 

Kight grammes were dissolved in HCl, NOcH added, tiltercd from 
the insolubU? part, the tillrate divided in six parts, four containing each 
one gramme in solution, the other two containing eacli two grammes. 
Iron and nickel were determined in each of the tirst four; the other 
two tested for Al, Mg, and Co. The nickel wivs separated from the 
iron by means of succinate of ammonia. 





00.23 




91.07 


91.14 




9.68 


9.05 


9.68 


9.05 


Magnesium and Sodium 






trace 


trace 




2e 


26 


0.26 


0.26 




100.1? 


99.82 


101.01 


100.45 



The amount of insoluble matter obtained from the 8 gr. waa 0.81 gr., 
which, after long buimng, weighed 0.16 gr. The loss was assumed 
as carbon. The residufii, fused with carb« aoda, gave traces of silica and 
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iron, Tery distinct, and nickel (?). The original meteorite also contained 
traces of ralpbnr. The amount of inaolnble matter varied in different 
triali. 

From these analyses it is evident that this is one of the most remnrk- 
able meteoric irons yet examined, in the large amount of nickel whicli ii 
contains, being nearly ten per rentum. A very careful qiiiilitntive 
examinution cif the insoluble residue failed to detect appreciable quan- 
tities of those numerous various substances — i. c, cobalt, cliroraium, 
copper, manganese, which are often found in meteoric irons, as was first 
shown by Berzelius, and contirmed by many others. The peculiar form 
of carbon, however, which Berzelius tirst noticed, is found in small 
quantity in this specimen, and the remainder of the insoluble matter 
appears to have been a compound of silicon, nick<'l, and iron. 

The second mass of iron noticed by Prof. Silliman was found in tlu 
State of Pennsylvania, near the city of Pittsburgh. The attention of 
Prof. S. was called to this mass by Mr. George Wcyman, a student in 
the Analytical Laboratory of Yale College, and through him all the 
details of its history have been obtained, which can now be hoped for, 
from Mr. John H. Baiiey, of Pitteborgh. Prof. 8. then read extracts 
from a letter from Mr. BaOej, dated Jnse, 1850» from which it appean 
ihat this mass of meteoric Iron iraa found in a fidd upon Uiller's Run, 
m Alleghany county. Pa., near Pittsburgh. A fitrmer tras ploughing 
in the field, where, seeing a snake, he seised a stone, as he supposed, 
to destroy the anhnal, hat, finding it remaikahlj heavy, he was 
attracted, after completing his purpose, to examine the body which 
possessed such a remariEable weight. It was carried to Pittsburgh, 
where it was found to be Teiy malleable, and unfortunately wrought 
into a bar, which has once been loet sight of. The mass was of an 
orridal figure, almost six or seven inches in diameter, and weighed 
nearly 292 pounds. It is greatly to be regretted that only a veiy small 
portion of this laige mass has hew jm^^ed. A quaHtafive exami- 
nation of it has shown that it is rich in nickel, and possesses only a 
very inconsiderable portion insoluble in acids. Prof. Silliman stated 
that he would pre^^ent a complete analysis of the mass when he had 
received the portion still remaining, which is now on its way from Mr. 
Bailey. 

In answer to an inquiry from Prof. W. B. Rogers, Prof. S, stated, 
that no chlorine was found either in the Salt Rirer iron, or that from 
Cohimbia, in South Carolina. 
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PmI. B. then stated hn objeetiofn tothee?ideiioe of eblorineeaDBting 
in meteodc noiu, 4e. 

To yrlach. Prof. 8. i eplied» that the general £uit of the presenoe of 
chorideof iron mmeteoxicnusaee eoold not be regaided as settled ; but 
hebadnodoitbtof itstmthinspeeialiiislanoes. He cited the ease of tbe 
Cbtibonie (Ala.) iron» first noticed by Pr, Jaeluon. Thb iron eoataraa 
BO much of metsUie ehloiide as to retaiii its polish only for a few boon 
even when eoveved with a glass b^ The stiifsee is bedewed with a 
greea solvtkm of chloride of iron and nickel, which soon completely 
oi^dises the whole surfaoe, and covers it with a thick incrostalioa of 
the or^e of bon. In the same manner, the larger Texas mass of 16,000 
pounds, now in Yale College Cabinet, when, some time sinoe^ a 
deep section was made from one eai of it showed for a few days a 
similar bedewing, which, on examination, proved to consut of iron and 
nickel. This exudation or deposit ceased after a few days, and the 
surface of the section now retains its polish. Prof. S. inferred that, in 
this instance, the presence of metallic ohloiide conkl be aafely infened 
only from a deep section of the moss. 

Plrof. W. B. RooBBS, referring to tbe chlorine detected in many 
meteorites, spoke of the extraneous sources to which, in most cases, it 
may be ascribed. He said that a fragment resting upon, or becoming 
embedded in, the soil of our tertiary region, or that of the great car- 
boniferous area of the West, could hardly foil to contract a trace of 
chloride of sodium, from its continaed contact with these marine 
deposits, all of which contain more or less of the substance. 



3. On thb paopxR HmoBr ov LiGanriiro-Roiifi. By Professor B. 

LooMia. 

The rule prescribed by Uie French Academy of Science, and copied 
mto almost all the works on eleotridty, for determimi^ the proper 
height of a lightning-rod, is, that a rod will protect a oirele whose 
ladinais tirioe tbeh^^tof tbeiod. A ease recently occurred hi Tall- 
madge. Summit county, Ohk>, which appears to deoBonstnte that thia 
rule is unsafe. On the afternoon of July fi^th, about six o'clock, there 
was a slight shower of rain, accompanied by a few flashes of lightning. 
One flash waa remarkably ririd, and was succeeded ahaoat instantly by 
a loud rqiort. In an instant afterwards, a large pile of ahavings, lying 
on the west side of a carriage shop, was found in full Uaae. Th» 
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shavings had recentlr been ( ;u ried out of the shop, and were quite dry ; 
and as no fire had been used in that vicinitv for several weeks, and no 
other nncxl<? is known in which the shavint^s could have tx'en ignited, it 
is inferr»^<l to have been caused by the eh ctric discharge. The carriage 
shop was lurnisbrd with a lightning-rod, and it was a matter of surprise 
iliat the fluid should have struck the ground so near to the rod. The 
top of the rod was fifty-nine feet high, above the shavings, and the 
shavings were 100 feet distant from a point vei iicaliy under the top of 
the rod. According to tho ride above quoted, this rod should have 
afforded complete protection to a distance of 118 feet from its base: 
wbenas, the atuninga irvit gtnuik at a diataoee of 100 feel, and that, 
too, where, being elevated only a fow indus above the gcnenl level of 
the ground, they might be presumed to aflbrd no peculiar attractioii for 
the figktniog. This rod appean to have been oonslraeted in aoeord- 
anoe vith the nsnsl rale. It is teminated by three points> which are 
gilded» and appear to be in tderaUj good eooditiflo. Abont ten Iset 
from the top is a brsak in the rod, and the two portions are looped to- 
gether. From this point, the rod is oODtimtons to the - bottom, and 
enters the ground to the dq»th of about three fee^ where the earth, at 
the tltae referred to^ was quite moist. The rod is about five^eighths of 
an inch in diameter. This case demonstrates, to my mind, that H is 
unsafe to rely upon a rod to protect a circle whose radios is more than 
once and a half the height of the rod, at least upon the west side, htmg 
that from which thunder^showem generally come in this latitude. 

Praf. A. D. Baobb inquired if Prof. L. was an advocate for three- 
pointed lightning-rods. Prof. Looms raplied that he had not found 
any diffia9«noe in the effect of tihiee and one, but that a large number of 
points certainly duninisbed the discharging action of the rod. 

Prof. Henry said, the question of balls and points had not been fully 
settled. If electricity acts inversely a.s the square of the disUince, then, 
on the principle of central forces, the uiduction on a sphere at a distance 
from the cluud would be the same as if all the matter of the sphere 
were concentrati'd in its centre, and consequently the attraction of the 
ball or sphere on the electricity of the dist^mt cloud woull b the same 
.tb that of a point. When, however, the inducing bo<ly, or the discharge 
itself, camc! near the rod, it would be much more strongly deflected by 
the point than by the ball, because the former woidd be electrified by 
induction to a much greater degree of intansil^, Ibr die same amount of 
electricity which wouM be diffused over the sorfoee of the ball would 
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be condensed in the point, and hence it would tend to rupture the air, 
and thus give a more easy passage to the di.schar<re. 

His attention had been directed to tlie action of a hall at a distance, 
by the fixture on the dome of the Capitol at Washington of a lautem, 
terminated by a ball. This apparatus had been erected at a great ex- 
pense, for the purpose of lighting the pubhc grounds. It consisted of a 
mast reaching to the height of ninety feet above the apex of the dome of 
the Capitol, terminated by a lantern about five feet in du meter and six 
or seven feet high. In this were jet gas burners, equal in illutuiaatnig 
puw( t . according to the statement of the projector of the arrangement, 
to si.x thousand wax caudles. 

After the whole apparatus had been prepared* I was, said Prof. H., 
requested to give an opinkm as to ilie efibei vbieli tlio ]%litDhig might 
haTe upon it. Mj answer was* that it would attmet the lightomg from 
the heavenSf and thought the building might be protected by good 
eooduetora from die lantern to the eartb» yet no protection wfaioh the 
prasrat state of sdenee ooold devise wonld be as safe as no exposure — 
the very ite of protection involved that of a less degree of danger. 
Thoagh in the ease of the ordbary hghtning-rod the lightning b sdl> 
dom or never attnusted from the cknid by the condnetor, yet in this 
ease the great h^ht of the mast, the height of the dome above the 
ground, and the elevated position of the building itself, gave a total 
elevation bearing a oonsideAble ratio to the height of the cloud — add 
to this, -the great amount of metaltic surface, sad, above all, the large 
gas buiner, and we have an arrangement wdl ealculated to elicit a dis- 
charge from the cloud, when under ordinary influence no eff^t of the 
land would take place. It is well known to the Section that the best 
apparatus for collecting atmospheric electrieily is a long pole, with a win^ 
along it, and a lantern at the upper end. . The fixture nn the Capitol 
was indeed an exploring apparatus on a magnificent scale. The result 
was such as the Professor had anticipated. The first thunder-storm which 
passed over the city after the erection of the lantern, discharged itself 
Upon it, put out the light, and when the whole was taken down, several 
perforations were found melted in the copper ball which surmounted 
the lantern. 

Tn this ease the induction from the cloud took place over the wholf 
surface of the lantern, and the attraction was in proportion to the num- 
ber of particles in the surface of the metal. The principal action was, 
however, due to the stream of heated air from the buruing gas. 
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Prof. HoRSFORD spake of the rewarkable spljotering of pine trees 
fltruck by lightaing. 

Ptof. Looms referred this to the imperfect condnctiDg power of the 
rednous wood of this tree. 

Mr. Rki»fiku> spoke of the comparatiTely good eonduetioii of the 
beech tree, and called attentioii to the iiict» ^t the lightning marks in 
these trees are fomid near or at the base. The form of the leaves of 
the pine tree might, he thought, render it more liable to be struck by 
lightmng. 

Prof. Hbnrt stated, thnt (hiring his residence in Princeton he had 
embraced every opportunity of studying the effects of hghtning, but it 
8o happened that in the course of the fifteen years he had remained 
in that village the lightning had fallen but twice within its limits, whUe 
in a field about three miles to the south it had struck almost every 
year. He had, however, examined a number of trees which had been 
straok, and in eveiy mstanee had found that the greatest dynamb efibet 
was produced on the body below the junotion of the branches. This he 
attributed to the concentration of all the power which had passed 
along the several brsnehes to the trunk. 

Mr. Kldi ield called attention to those storms ^\lli<•ll are attended 
with frequently recurring flashes of ligiitninj^, and little or no loud 
thunder. 

Prrf. Olmsted spoke of a storm wh'wh had recently visited New 
Haven. The lightning wiis vivid by its continuity rather than the inten- 
sity, and it \va.s accompanied by a constant roar of thunder; it w.-us 
rather puzzling to him to know why there wa.s apparently so much 
lightning, and so little damage done. He thought that in such cases the 
clouds are very high, wlilch favors ramification, and diminishes the sound. 

Prof. Henry stated that there was one indication of the elevation of a 
oloud which he had frequently obsen ed, viz.. the color of the discharge. 
It was wHl known that when electricity wn-^ tmnsmitted througli a par- 
tial vacuum of rarified air, the color exhibited was purple. He had 
frequently seen lightning of this rolor, and had always con.sidered it at 
a great elevation. He had als«j noticed that in cases oi colored light- 
ning, the discharge was very long. In one ca.>e, bv observiog the 
beginning and ending of the thunder, ho had esuinau^d the fiash at not 
less iliaii eight miles in length, and m another the Hush was at least 
nine miles. 
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It trcquently happened that the flash is given off from the lower edge 
of a cloud, and passed horizontally, or nearly so, to a considerable dis- 
tance. In oiu' instance, he had observed a flash to start from the edge 
of a cloud situ;u*>d over an eMensive hmm. and strike a house five miles 
oft', which was Mluated on tlie edge of the b;usin. 

Prof. A. D. Bacok mentioned that th<' tin cones ti?ed as signals in 
the coast survey were frequently ruptured, while the pole on which 
they were placed was not injured. He was of opinion that Prof. Ohn- 
sted Jind his pupils should have determined experiinentally the height 
of the clouds in the ca&e refermi to, and thus have verified or refuted 
the hypothesis. 

Prof. Olm.sted mentioned the case of several inverted tin pansphw^ 
in a straight line on a bench in the path of the electric discharge, and 
that they were perforated on opposite sides us if by a bullet. 

Prof. HBKRf tbouglit the phenomenon was in accordance with 

known ^eefrioal action. If a number of oonducton aie placed in sne- 
eeedon in the path of a disehaige, the end of the first, to which the 
l^htoing ia passing, wiU become highly negative, while the other end of 
tiie same conductor must be highly positiTe ; also, the first end of the 
second conductor will be negative, and the other end positive, and 80 
OD. The lightning, therefore, will enter the metal with much greater 
intensity than that with which it will pass along the conductor ; and 
hence a hole may be melted at the point of entrance ; for the same reason 
another hole might be eipectcd at the point of exit, and in this way the 
perforations <^ the pans might be explained. The electricity did not 
pass through the space from side to side of the pan, as a bullet would 
have done, but took the circuit around the inverted bottom of the vessel. 

He stated that in all eases when an electrical discharge pas-iHes through 
a conductor, the point at which the fluid enters, and that at wliich it 
passes out, are both marked with evidence of more intense action. 

When a disruptive discharge takes place through the air betw<'cn 
two conductors, in many cases a part of the matter of each conductor 
is trarLsfcrred to the other. Prof. II. said that he had received account^? 
from different soiu^ces, of a rem nk ihle phenumenon connected with this 
action. In the ca4*e of a persun killed many years ago bv lightning, 
whik- .-.Lajidaig near to the whitewashed wall of a roim, the discharge 
took place In-tween his h^lv and the wall, and on the latter was 
depicted, in dark color, an inuige of his perion. Other caees of the 
same Idod bad bera observed. 
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Prof. W. B. RoGKus called attention to ii principle wiiich he thought 
would explain many of the seeming caprices in the action of lightning, 
and which has an imporUmt Ixiaring on Uie question of protection by 
lightning-rods. He explained that as the discharge in due to the oppo- 
site induction in the cloud and subjacent soil, the dhection in ^hii h the 
great electric stream will move must depend upon the combined action 
of all the prominent {)oints upon the surface of the ground and cloud ; 
in other words, tlii.s direction is that of the rcsullant of all these local 
electric forces. The electric stream will, therefore, move towards the 
earth, ut a line irrespectiTe in a great degree of small local prominen* 
ees, and may thos strike a fmilding at an unprotected point, when there 
are lightning rods quite near, even on the same roof, or may strike 
dheetij into the ground while there are more pronuneot objects, such as 
a hoose or a tree, near at hand. Diese phenomena are known occasion- 
ally to occur. Fhnn this view of the subject. Prof. Roobrs concluded 
that the question of the proper height of lightmng-rods does not admit 
of any satisfactory answer. 



Ow Ammonia in Atmospheric Aib. By Prof. £. N. Horsford. 

Prol HoBsroRD presented a paper in contmuatioii of the communi- 
cation made hy him at the meeting of the Association in Camfatidge, 
1849, in telalioii to the ammonia in the atmosphere. 

The rdatire quantities of ammonia found in rain and snow-water had 
heen determined in a number of instances. The following table eiEhibits 
Hhe feanha of several detenninations, and their dates. 



Ammoma in Haiti and Melied Snow in one Cubic Metre. 





Intdn. 


In mow. 


1849, Dec. 22, 


1.66 gr. 




« 29, . 


• « • • 


2.63 gr. 


1850, April 4, 


, 0.24 gr. 




« « 4, . 


* • * • * 


0.72 gr. 


'* March 18, 


m » m m 


1.49 gr. 


« w 22, 23, 


■ • ■ • 


0.96 gr. 


" July 18, 


1.29 gr. 





Prof. HoRSFoKD announced lius purpose to continue his observations 
through the coining year, that the subject might be fully investigated. 
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Prof. Rogers huyi^ested that the action of acid on tlio ji^lass vessels 
employed, and the ditference of time during whicli tlie vesiiels were 
exposed to this action, might have something to do with the differences 
expressed in the table. 

Prof. SiLLiMAK, jr., inquired whether the ammonia possibly present 
in the ncid and water used, had been regarded. 

Prof. HosFORD, replied to the first suggestion, that he had in several 
instances, after calculating the ammonia from the platinum salt as usual, 
ignited the same, and, after washing and re-ignition, calculated the 
ammonia again from the metallic platinum remaining, and the results 
obtained by the two methods did not differ materially. To tlie query 
of Prof. Sillinian, Prof. Horsford rcplifd, that the ammonia in the acid 
and water used had been drteimined, and a corresponding deduction 
made from the results of the several determinations given in the table. 



Ok THE Vauatioks is the Fim^ vm? ntai. Stab a V1RGISI8. By M. 
£, SooUBBRT, of Cambridge. Read by Lieut. Chas. H. Batis. 

I have already stated to the Section that the labor of prepmng a 
new theory and tables for the planet ^fars had b€«oi bi^n in my office, 
imder the immediate direction of Prof. Pcirce. As a part of this under- 
taking, the duty was assigned to Prof. Schabert» whose very valuable 
services it has been my good fortune to secure, of going through a 
thorough revision of the obser^'ations of Mars made at Greenwich, by 
Bradley, Bliss, and Maskelyne, for the purpose of correctincr accidenuil 
errors. In the course of hts work, he was struck witli the diflerence of 
the clock-errors given by a Virgiiiis. and thmc given by other funda- 
mental stars. The vf\Wt of this discrepancy was to make the R. A. of 
a Vir;j^inis in the Tab. lieg. appe^ir too great. 

When this was reported to me, T authorized Mr. Schubert to eater 
upon the investigation it siiLjL:;ested, and the result, has been a very im- 
portant and interestin;^ addition to our knowledge of stellar astronomy. 

By meiuis of rigorous eomparif^ons, made at various intervals, and 
with different fuiulamcutal stars, from 1704 to 1802, Prof. Schubert 
has shown, not only that there is an error in the tahular R. A. of a 
Virgini.s, hut also that there arc \ iriations in the proper motion of this 
!»tar, such a.s indicate an orhitual motion. 

It is not my intention to enter here into a detail of the careful and 
circtmispeci methods by which Prof. Schubert has rendered his conclu- 
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sions satisfactory. They wctuld ofciipy too much space, aiid will be 
given to the world in anothoi iuiin : but I will annex to this paper a 
tabular st-atoment of the means obtained by the comparisons, from (he 
year 1700 to the year 1802. 

It is interehtiiif,^ to know tliat in ni:ikin<^^ his first comparisons in order 
to confirm his original Kupposition of an error in the Right Ascension 
of a Viiginis, Mr. Schuberi found it necessary to reject a Canis Majo- 
ris, which he at first had selected jis one of his tests, on account of its 
apparent deviations; and this determination was formed without remem- 
bering the announcement of Bessel, of the supposed variation in that 
star's proper motion. But in the case of Sinus, Bessel discovered only 
an increase of proper motiaD, the duratimi of which, and therefore the 
period of revoltttkHi abo, remain to be determined by future 
observations, though Bessel surmises a period of about fifty years. 

It will appear, on the other hand, from the subjoined table, that the 
alternate decrease and increase of the diffiorences is distanetly appre- 
ciable in the case of Bpica, thus affording a strildng example and con- 
finnatioB of the TiewB advaDoed by the illiistrions Bessel, in hb dtseus> 
sion of the "variableness of the proper motion of the fixed stars" — 
which I will 4»te in bis own words : 

**Tb6 star, therefore, which exhibits this Tariatton is a member of a 
aptem, limited to a small space. The variation, like the motions of 
the system, returns periodically, and iboBperiodk return is mdispensa- 
Ue, as the means of reconcilmg it with the errors arisfaig ^om the unde- 
tennined progressive accumulation of its effect. If the system ^ known 
as a double star, the observation of a variable motion in one of its com- 
ponents is not snrprising, since it must neoessiirily exist, and must con- 
stantly return agun in the period of the revolution of both components 
about their common centre of gravity. But, on the other hand, if this 
variableness be perceived m a star which appears single, it leads to the 
suppodtion that the star is the only visible one of the components of a 
small system — a supposition only to be disputed as inadmissible on the 
ground that the quality of shining is to be considered an essential 
quality of a mass. The fact of there being innumerable visible stars is 
no argument against the existence of innumerable invisible ones. It is 
not doubted that the celebrated star of Tycho Biahe in Oassiopeia 
exists, though invisible." — Aslron. Nach. No. 514. 

i hnvf^ extracted from Bc^sel's concluding papei-s on this snbjccl, 
(A. N. Iho, 616) a table of comparisons of Sirius with ^, a Ononis, a. 
Can. Mia, and placed it below by the side of Mr. Schubert's means 
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derived from comparisons with the same 5stars, to show the comparative 
amount, and rate of change, of the differences in each ca-^o. And I 
have to add that Mr. Schubert has recomputed the means of the 
Greenwich observatioDs from 1835 to 1847, and finds the evidence of 
the alternate progressive and retrogade moliaii ot Spica confirmed bjr 
thtee later compariaons. 

The discovery of Mr. Schubert m the new path opened bj Beaeel 
giyes increased interest to the inquiry began by that distinguiahed 
astronomer, and to the hypothesb to which that inquiry conducted him. 
The proper motions of other fundamental 8tan» in which there are indi- 
cations of change remain to be investagated ; the character of those in 
whicli the proper motion is constint, is to be established ; and these 
preHminaiy steps, whOe the^ will constitute m themselTes important 
accessions to our knowledge of stellar astronomy, cannot hH to lead 
forward to further unforeseen improvement. 

In conclusion, I will remark, that it is mj desure and intention to 
supply every facility and encouragement for the continuance of these 
mveiitigations, in doing which I shall only be perfonnii^ a duty incum- 
bent upon my present office. 

Bessel's differences of Right Ascension of Sbius from the Tab. Reg., 
as shown by a comparison of 149 observations of j8 and a Orionis» and 
a Can. Min., from 1778 to 1608. 



From 1773 


May 


21 


to 


1777 Feb. 17 


—0.079 


lOotM 


em 


M 


1777 


Feb. 


19 


<i 


1777 Mar. 20 


— 0.0S7 


10 


M 


M 


1777 


Mar. 


21 


t< 


1781 May 29 


— 0.014 


10 


H 


M 


1782 


Jan. 


85 


M 


1788 Mw. 28 


40.048 


10 


« 


M 


lIBi 


April 


6 


M 


1782 June 26 


H-ao22 


10 


i* 


« 


1782 


Jtinc 


26 


i< 


1782 Oct. 24 


+0.166 


10 


u 


« 


1782 


Nov. 


12 


II 


1783 May 1 


4-0.089 


10 


u 


<t 


1783 


Muy 


4 


M 


1788 Dec. 8 


+0.106 


10 


ft 


M 


1784 


ALiy 


8 


«l 


1786 July 2 


+0.115 


10 


M 


M 


IIW 


July 


4 


M 


1787 Mfty ft 


+0.824 


10 


« 


M 


1787 


Mqr 


9 


M 


1787 Aug. 22 


-Kl78 


10 


M 


«l 


1787 


Aug. 


25 


»i 


1793 Sept, 24 


+0.296 


10 


« 


«i 


1794 


Juno 


18 


<l 


1795 Aug. 17 


+0.883 


10 


tt 


« 


1796 


Oct 


80 


(• 


1802 Sojit. 17 


+0 258 


10 


a 




1808 


Fek 


18 


« 


180a Aug. 19 


+0.194 


9 


M 



8ohubert*a means of differences of Bight Ascension of Spica, conre* 
spoodmg to the means of the times, from 181 compariaons with 0 and 
« Oiioob, and « Caais Minoria, between 1766 and 1608. 
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181 aiim of eompwiioMi 

Prof. Mitchell inquired respecting the distance and magnitude of 

this invisible body. 

Prof. Olmstbd made some remarks upon the eontiibutioiiB of the late 
K P. Maaan to astronomical scieooe. 

Prof. LooM» lemarked upon the magnitude of the image of Skive 
and other bright stars. 
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Prof. Hubbard aDoded to ihe ungnlarities notieed in tibe obeerva- 
ikm of a Lyne and some other Imght stan. 

Mr. G. P. Bond considered it desirable thiit observations of the 
brighter stars should be coatmued, because those stars had been long 

obser\'pd. 

Dr. Gould remarked upon the advantage of employing stars below 
ihe first magnitude for tha determinatioa of dock errors. 
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THIRD DAY, WEDNESDAY, AUGUST 21, 1850. 
GENERAL MEETING. 
{Mommff Smwn.) 

The Awodatioii met in Geneml Sessioii m the College Chapel, at 9 

A. M. 

A report was presented from the Standing Committee, recommend* 
ing that the Section of Phvsics, Mathematics, and Chemistry, be divided 
into a Section of Physics and Mathematics, and a Section of Chemistry 
and Mineralogy. The proposed alteration was aocordingly authorised 
by the Association. 

Tlie Pre^ident rinnounced that tho Standing Committee had unam- 
mously recommended Prof. L. Agu-ssiz lor President of the Association 
for t}ie ensuing year. Whereupon, said recommendation was unani- 
mously adopted. 

The election of new members having been gone through with, it was 
voted, in pursuance of the recommendation of the Standing Committee, 
that the afternoon sessions of the General Meetings be restricted to 
the rending of conununications, without discussion. 

A note from Mr. William Ilillliouse, inviting the members of the 
Association to his house on Friday evening, August 23, was received, 
and the inyitation accepted. 

A letter vaa received from Mr. James Brewster, inviting the members 
to visit Hn eollectioii of Hktorieal Piuntings in lus HaU in Chapel 
street 

After a brief eiplanatoiy statem^it by Prof. SOlDiiaii, the thanks eC 
the Association were voted to Mr. Brewster, and the invitatioik aocepted 
for the hour between 8 and 9 A. M., cS August 22, 

It was then detemuned that the alternoon sessimi of the Geaeial 
Meeting shall oonmienoe at 2| P. M. 

The PanzDKBT annonnced the appomtment of Prof. JohnLeconte, of 
Oeoigia, as one of the Assistaat Seoretaries of the Asaooiation* in 
phee of Dr. B. A. Gould, jr., excused. He also reminded the mem- 
ben of the imporUiuoe of entering their names on the rqpster» and of 
famishing to the Secretary abstraots of their papem and remaiks. 

The reports of Committees were tlien called for. 

1. Committee on the Communication of Lieut. Mauri/, u^nm Wtndt 
Md Currtnti, 

4 
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The PitESiDBirr stated that the Report had been presented at the 
Charieston Meeting in March laat, and pubUsbed in its proceedings. 

Prof. J. H. Coffin remarkM, by way of expliUiation, that his own 
contributions to that R^'pnrt had failed to reach the Chairman in lime. 

2. Committee on the Frime Meridian, 

IiieuL Davis presented a Report, which, after bemg read, vaa refer' 
red to the Standhog Committee. 

3. Committee on the nHfieci of an vmform Standard of WeiffhU and 
Mtatum, 

Ptaf. HiHXY reported that the matter vaa still m progress, and that 
a cffcolar letter on the subject had been prepared and would be die* 
tribnted among the sdentific men of the country. 

Dr. Hare desirod to call tho attontioii of the Committee to the im- 
portance of proviiiing means for subdividing^ the grain into smaller 
weights, by weighing, imitead of being wholly dependent upon mechan- 
ical division. 

4. Committee on the Publication of an Astronomical Journal. 

Dr. B. A. Gould stated that he had prepared a paper on this sub- 
ject, which had been assigned for reading at a meetnig of the Physical , 
Section, so that a report here would be unnecessary. 

The Committee was then dischai^ed fipom any further consideration 
of the subject. 

5. Oommittu io memoriaUu the State Gooemmentt <m Goohpkal 
Swrvt^i, 

Prof. H. D. Roona reported that the Committee had disohaiged the 
duty assigned. Whereupon, the Committee was disebarged. 

6. Comnidlss to wmorialtxo the Legislature of Pennsylvania in 
reference to the pahiieation of the final Oeeltogienl Report of that State. 

Mr. REnFiET.i) reported that, owin^^ to various caubcs, the Conimiitoe 
had not yvl finished the business wit)i which it was charged. Presi- 
dent Hitchcock, Chairman of the Coramiltee, beini^' nlisent from the 
country, it was voted tliat tlie Committee be compKued by the election 
of a member, to be uuminated by the Standing Committee. 

7. Commuttee m Matim to the Ooaet Surotjf, 

Pio£ Peircb stated that the Committee had already made a partial 
report, and dcvred that tbehr commiasion should be continued, and that 
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two mcmbors shAnId be added to their number, to be nomiimted by the 
Standing ComraitUic. This request was agreed to. 

6. Rqtort t^tht Treaaum', 

The ^niBAsiTUR presented a Terbal report of the receipts and expendi- 
tures of the past year, and stated that many of the members had failed 
to pay thev annus] assessments. 

It was then voted to refer the Treasurer's accounts to a Committee 
of two Auditoi"8, to be appointed by tlie Chair. 

Prof. B. SiLUMAN, jr., and Prof. £. N. Horsford, were appointed 
said Committee. 



THIRD DAY, AUGUST 21, 1850. 

OENERA3L MEETING. 

{^A/ternooH Stj^sion.) 

The followini^ resolution, reported by the Standing Committee, was 
unanimously adopted by the Association : — 

Betohtd, That the President be requested to return tiie iiiankB of the 

Ai^ociation to the Mayor and Corporation of the dty of Charleston, for 
their signal Uberalify in the publication of the Proceedings of the Meet- 
ing held at Charkston, and for the donation of three hundred copies of 
the Tolnme, by whieh the funds of the Associatioa have been materially 
wded. 

The foUowing papers were then read : — 

1. Oil THE uLTB PaaiooicAi. VisrrAnoN of tkb Acboba Bobsaus. 

By Prof. D. Olmstbd. 

{Abstract.) 

The leading object of this paper is ns follows : — 

1. To establish thv/act that we have just passed throiifjb an extraor- 
dinary period of aurnrns, (to ^vhirh I venture to give the name of 
Visitation,) wliich commenced in 1827, and closed in 1848. 

2. To determine the rhnracteri.stlcs by which these exhibitions of tbe 
aurora diifer from the ordinary exiiibitions of the same phenomenon. 
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and to place on record a full and accurate dobcripUon of several of the 
most remarkable, materials for compansoa in future visitations. 

3. To establish, by an extenaiTe collation of obsenratioosy the laws of 
ihe aurora horealia. 

4. To det-ermino the oripin of tbe aurora, and to assign the true 
cause of the phenomena. 

In order to establish the reality of the occurrence of an extraordiuary 
Tisitation of the Aurora, within *the period assig^ned, we first examine 
ail the facts of tbe case, comprising a complete history of the pheno> 
menon for tbe peiud in qnestkm ; and, seoondly* compare the exbibt- 
tidu ni this period witibt Ihe ordinary displays of the Avrom for the 
«ame length of time, attempting to prove thst, during the period eaDed 
a ** Tiritatioii," the auroras greatly exceed the ordinarj ezUbitionB of 
the meteor, in number, in aplendor, in peeuliar combinations of form, and 
in a progression which marics a beginning, middle, and end. 

Tie laws of the aurora boiealis, aa detennined by an extensive in- 
duetion of focta, chiefly gathered from penonal observations, we endea- 
▼or to show to be the following, — oomprebeDdhig both such aa m 
gefneialty admitted to be the leading &ots, or bws, and such as ara 
deemed somewhat new, or at least not universally received aa established 
truths. 

1. l%m cf (kcurrmce. An aurora of the first class usually ooeuni 
near the end of evening twilight^ in the form of a northern lights re- 
semUing the dawn; commonly arrives at its maximum between 10 and 
11 o'clock, and firequently a little before 11 ; and auroras of the higifiBSt 
order frequently continue all night, while those of an ordinary character 
commonly end before midnight* 

2. Material of the Aurora. A great aurora is usually preceded by a 
laige bank, or cloud, of a peculiar va^, diffenag in its nature from 
onfinaty clouds, commonly exhtbitiog a m\\ky appearance, but some- 
times a smoky hue, or the two mixed together ; and the extent and 
density of this auroral vapor, resting upon the northern horizon, forma 
the best prognostic we have of the probable intensity of the exhibition 
vfhich is to follow, composing, as we believe, the material of which the 
succesbivp forms of the aurora are constituted. 

3. Atn-nriil Waves. The auroral waves, when peculiarly gniiitl, make 
their app&aruace later then the streamers and arches, and usnfilly ];itcr 
than the corona, continued to a later hour of the night, appear at a 
lower level than the streamers, and roll upwards, in the direction of the 
streamers, toward the point of general conoouriie. 
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4. jExknt. Auroral fxhibitions of the higli< r order aro commonly of 
^reat pxtent, spreading aver no inconsiderable part of the eartb^s sur- 
face, and reachin<( to a great but variable height. 

6. Period kill/. Auroras of the first class have three distinct forma 
of periodicity, — a diiumal periodicity, commencing, arrivintj at their 
maximum, and ending at definite hours of the ni^ht, as already asserted ; 
an annual periodicity, rarely or never occunin^r in June, and the great- 
est number of the higher order clustering about November, these laat 
bearing a striking resemblance to each other ; and a secular periodicity, 
the most retnarkabk? (if all, recurring in great scries, which we have 
denominated " aurond visitations." The visitations most marked and 
best defined, occur at intervals of about sixty-five years, reckoning from 
the middle of one period to the middle of the next period, and last 
ftvm twenfy to twenty-two years, maldng the intenral from the end of 
one to tlie begimuag of tlie nazt about Ibii7>fire jean. 

9. RgMoM to Jfa^nOim. While the foma of tbe attrara naually 
^pear to be under the control of magnetic foicea, yet tUa ia notaliraya 
the eaae, ainoe the arcbea do not alwaya culminate in the magnetao 
nor do they always place themaelvea at right anglea to thai 
BMridiflB, nor doea the effect on the needle correspond to the diffareni 
Btatea of intenaity of the aurora. 

7. 0mfffv^pkieal MaiioM, The aurora borealia haa remaricable geo- 
gnyhieal relatiooa, bdongmg chiefly to the higher latitndea, and on^ 
in the great Tiaitationa descending hdow the latitude of 40"» but des* 
cending lower on the western than on the eaatem condnent* and prerail*' 
ing men in the northern than in the southern henuaphere. 

Hie foregoing seven propoaitiona appear to embnce the most import- 
aat facta respeetbg aurcwal exhibitions, and are, therefore, deemed to be> 
in the preaent atate of our knowledge, the laws of the anitmi borealis' 
Bnt we cannot rest satisfied to let this great visitation of the'phenome- 
aon,—- which, in its whole progress rtnd duration, we have enjoyed fair 
o p p ortun ities of observing, — ^pass by, without an effort to assign ita true 
crigm, and to explain the csaaem of its mysterious phenomena. 

After thunder and lightning were first proved by Franklin to be caused 
by electricity, it was taken for granted, almost without discussion, that 
the aurora borealis is produced by the same agent; and this hypothesis 
has still very numerous adherents. Wo endeavor then, first, to show 
ihat the aurora borealis is not produced hy electricity. We ar<i^ue — 1. 
That it is unsafe to infer an identity of origin from a resembUmce be- 
tween the aurora and certain appearances of electricity in passing 
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through an exhausted tube, and that the rosc-mblaticc' itself is greatly 
OTOrrated. 2. That such an origin is inconsibieut with the great extent 
of thf phenomenon. 3. That electrometers do not indicate the presence 
of electricity in any unusual degree, during an aurora. 4. That thefio 
exhibitions are scarcely known in the equatorial regions, where electri- 
city is most abundant, and prevails most in the polar regions, where 
thunder and lightning are unknown. 5. That this cause is incompetent 
to account for the auroral vapor, the material of the aurom itself. 6. 
That the motions of the auroral vapor, in its corruscations, are too rapid 
to be caused by electrical attractions and repulsions, but not sufficiently 
rapid for the electric fluid itself. Finally, that electricity ii' inadequate 
to account for the periodicity of the aurora, if not entirely inconsistent 
with the secular periodicity. 

But mapnettsni has more claims than electricity to he considered as 
the true cause of the aurora borealis, since it is acknowled^^ed that the 
forms and positions Avliich the streamers, the arches, and the corona 
assume, are intimately related to magnetism, and that the magticiic 
needle itself contirms and establishes this relation. j3ut this proves 
merely that the matter of the aurom \y.i< mn>^nf'Uc projh rfivs, hnt d»»cides 
nothing with respect to the orifjiii of the aurora, uhich is the principal 
thing to be accounted for ; while magnetism, like elfctricity, is inade- 
quate to account for the extent, for the light, ior the motiCMlS, for the 
material, and especially f«>r the peiiodit ity of the aurora. 

Dissatisfied with the attempts which have been made to account for 
the origin, or to explain th(^ phenomena of the aurora, from either elec- 
tricity or magnetism, or from any other cause of a terrestrial nature, 
next look for the source to the planetary spaces, and arrive at the con- 
clusion that the origin is cosuiical. 

The phmomena of the aurora belong, indeed, to the atmosphere, since 
they are aiTected by the earth's diurmil rotation ; but the sourrt o{ the 
matter of which thf» meteor is composed, vvc hold to be dcnve l from 
regions above t)ie Jitmosphere. This di.stinction we deem to be oi much 
importance in i:r. i -i igaling a true theory of ^the aurora, viz . that the 
exhihithm are atmospheric, while the source or ort(/iu i> eosnucal. We, 
therefore, inquire, first, at what Iteiffht in the atmosphere the usual ex- 
hibitions take place ? NVe conelude that while some of the forms of tiie 
aurora, aus the corona, are unsuitable for this investiguriun, ijting nierely 
the effect of perspective, yet that there are other luiia.-s wluch may be 
used for parallax no less than a common cloud, as the upper line of u 
well defined arch, or some single fragment of an aurwal cloud, uncou- 
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nected witli other parts of the exhibiUun, and of a form so pcculiur a.-^ 
to arrest the attention of observers at j^ome distance from each other. 
From an extensive comparison of data, we arrive at th<' conclusion that 
the bt'iirht of the aurora is verv variable, sometijnes reachiii<^ an eleva- 
tion of at least 160 milesT, nnd at other tixncs rising but hltie above the 
region of the cloud«5 ; .still we attempt t« prove that the testimony of 
Farquharson, that ihe aurora issomrtiraes .seen below the clouds, is not 
coaelosive ; nor that of Parr}-, Richardson, and others, w'ho have iLssortod 
Ihat, in the Polar seas, auroras sometimes appeiir between the spectator 
and ieebergs, at a little distance. 

It is reqiared of a theory that it be a legitimate deduction of well- 
establialwd tratbs ; and it is required of a hypothesis, that it explain the 
leading fiute, and tbat it be not vmntiBtmt with any known fketa, el- 
though ita applkalion in certain cases may not be readily percttTed. 
An explaaation which unites the characters of boih, which is at once an 
infennce from aehnowledgied truths, and which affords an adequate solu- 
tion of the leading phenoosena— such an exptonation is deemed pecnfiaiiy 
worthy of confidence until a better can be proposed. In conformity 
with these principles, we endeavor, first, to infer the coemicsl ori^ of 
tlie attrorn boresliB from known facts ; secondly, we inyestigate, as &r 
as we can, the nature of the body, or bodies, from which the material 
of the aurots is derived ; and, thirdly, -^e apply the theory thus fbimed 
to the genend facts or laws of the phenomena. In the first place, we 
vgoB the cosmical origin of the nui om, from the extent of the exhiln- 
tions, which is greater than could arise from any torrestria! emanations^ 
or atmoS]^erio precipitation^^ ; from the velocity v& the inotions, whicK 
is too great for any terrestrial forces ; frdkn the occurrence of the differ- 
ent stages of an aurora, (tho beginning, maximum, and end,) at the 
some hmtr of the night in places diflering widely in longitude, — a fact 
which indicates that successive portions of the earth's surface, in the 
diurnal rotation, come under the ^^igin of the aurora situated in space; 
finally, from the periodicity of the exhibitions, — the diurnal, which 
shows a relation t o tlie position of the sun with respect to the horizon, — 
the annual, whi U indicates a relation of the auroral body to the earth's 
orbit, — and > •iallj the secular, implying^ n cycle, nt the end of whicli 
the auroral h-nlx and the earth return to the .same relative poiition iu 
the heavens, while the very existence of such a periodicity takes the 
phenomena out of the pale of terrestrial, and places it within the pale 
of a.stronomical, causes. In the second place, we infer that the auroral 
body, whence the material of the aurora is derived, is a nebuiouii body. 
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consisting of exceeding 1) li^^i^t, inflammable, semiiroDsparcnt, magnetic 
matter; thai it his a refoilvtioii arowid tlw m; tliat probaUf there 
an msnj suoh ooQaelibitt oC nohnlout nutter diffased through the 
planetary spaces, each having a reroltttifla and period of its own; and 
that the phenomaaa of the aorara arise from one of these coming oeoa^ 
aknallj mto the earth's sphere of attnetion. In conclusion, -we endeavor 
to show that the eanse here assigned and proved to exbt is adequate 
to aooount for the leadii^ ihcts ol the case, as the great extent and 
▼ebeily, the geogiaphioai position, &e magnetic relations» and the 
periodicity; while, in regard to the nunor fttots, it is ineonsistent with 
none^ aHhough it may not he ready to explam them all nntil aU the 
modifying cironmstances are fiilly nnderstood. 

It may be remarked that there is, m my Yiew, a great analogy in the 
ori^ of the aurora horealis and of meteoric showers. I hope hereafter 
to be able to develope this analogy more fully than can he done on the 
present occasion, and to mvestigate the question of any posnhle oon- 
neetion of either phenomenon and the aodiacal light. 



2. On TiiK Naitical Almanac. Ly Litut. C. II. Davis. 

At the nuetiniT of the Association at Cambridge, it was made known 
that Coni^n'ss had o\-incod a dotoiTnination to establish a Nautical 
Alni iiiac, by appropriating a small f<um for its preparation ; and I pre- 
sume it vnW be expeett'd of me to say sometluTH'- to the Section of what 
has already bet^u done, and what it is expected to acoompliph here* 
after. 

I sliould not venture to speak upon this Hiibject before any other 
assembly than tliis of mathematicians anil i -tri MMmeni, who will under- 
stand liow much, or rathur liow httle, could bo done in the short time 
and with the limited means hitherto employed. 

And I fear that my brief communication will appear to consist rather 
of promises for the future, than of the recital of past performances. 

I may be assured of receiving your approbation of the desire I felt, 
when called upon to superintend the Nantical Ahnanac, that the work 
should he creditable as well as useful to the country ; that while it 
served the present purposes, it should endeavor also to improve the 
present means, of safe navigation ; that hb own labors should be turned 
to the best account, in order to render the predictions the most valuable 
to the practical astronomer; that it should mahe worthy contributiooa 
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to attraoonneal scMooe, the noit hcnovaUe form ol aeknowledgmeni 
oar obligations to those upon whom we have until bow depended ; that 
it should add Ha own testimony to that of other pnUieatioos to prove 
that this noble seienee was not n^leeted among us ; and that it should 
promote the pursuit of that sdeoee by encouraipng, sod I shsB not be 
snsanderstood when I say, in some messure compensating, some of 
those lahorers in this field, who, though enunmdy worthy of their hirs^ 
hare as yet boine the heat and burthen of the day witlkont any other 
reward than our gratitude for the honor they have conferred upon the 
country, and that good name which b better than riches. 

I considered that it belonged to mj office to advance that which is, 
and always has hem, the principal object of astronomy ; and that is, in 
the lan^age of Bessel, to supply precepts by which the movements of 
the heavenly bodies, as th^ appear to us from the earth, can be calcu- 
lated. All else that we can learn of the heavenly bodies, — for ex^imple^ 
their appearance, or the nature of their surfaces,— 4s not, indeed, un* 
worthy of attention, but does not embrace tho purHy astronomical inte- 
rest. Whether the mountains of the moon are formed in one way or 
another, is of no more concijrn to the astronomer thnn a lcnowled«^e 
of the mountains of the earth to one who is not an astronomer. 
Whether the surface of Jupiter exhibits dark bands, or appears equally 
illuminated throughout, engages ns little his curiosity ; and even tlie four 
moons themselves interest him only by their motions. The problem 
that h;vs been, and is to be, solved by astronomy, is to acquire such a 
knowledge of tlie motions of the heavenly bodies as to be able to give a 
satisfactory account of them at all times. 

Something should be done towards the solution of this problem in 
the office of the Nautical Almanac. The example bad been set ns 
abroad of makmg an Astnmomieal Ephemeris something more than a 
book of more results of ealcuktions based upon rules furnished else- 
where ; it should itself help to investigate the theories it is oUiged to 
employ. 

And I have taken the most efibotual means of carrying out these 
views, and of securing the highest character to the Almanac, by eagag- 
ii^ the eo^peralaon and ad^ee of our eminent associate, Professor 
Pence, of Cambridge* whose name affords a sufficient guaranty to the 
Assoeiatioo, to the country, and to the whole scientific world, that 
whatever is undertaken in theory will be credBtaUy eseeuted. 
X also invited aeversl other gentlemen of distinction to assist in this 
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work of theoretical preparation; not, however, with as much success 
I could have wished. 

The foundation of the Nauticnl Ahnnnac was laid at a fortuiiale 
moment. It was recently annoimcetl. in tlie Royal Astronomical Society's 
notices of April 13, IS IH, that the solar tables, bej^un by U('->cl. and con- 
tinued by Hansen, were nearly or (juite ready for the press. Some time will 
probably elapse before the lunnr tables of this a.^tronomcr, (for the perfection 
and com[)leiion of which the Kuropcan astroncmiers, ^ronerally, have united 
toafford himevery facility.) will be given to the scientitic world. I expected 
to receive the solar tables by the time the question of the ineridinn — for 
which the Almanac is to be computed — uas decided ; but believing, 
from the best information 1 could obtain from Dr. Gould, that we should 
have to wait two years or more for the lunar tables, T adopted the 
recommendation of Professor Peircc, and commenced the j)reparation of 
tabh>^ for jirovisional use, by enlarging the early edition of the tables of 
DamoiAcau, with Airy's correction?^ united to Pinna's theor)% with the 
corrections also due to the recently discovered inequalities of Hansen, 
and with those derived by Mr. Airy from the Greenwich observations. 
A new set of tables of the planet Mercury has been commenced, and 
has advanced considerably. 

Thpy are based upon Le Verrier's theory , puljlished in the Additions 
to the Connaissante (Ips Tewpft the vear 1818. 

They arc of a new form, adopted with a special regard to the conve- 
nience of calculation, being computed for three recUmgular co-ordi- 
nates with reference to a plane passiug through the sun, parallel to the 
earth's equator. Le V^nier's admirable improvement, by which the 
nmltiplied arguments of the old form of the tables are rejeeted, and the 
time is taken as the only argument for obtaininir th«; three heliocentric 
co-ordinates, has been introduced, and will be retained hereafter in all 
new tables, that m:iv b«' prepared for the use of the Almanac. 

The first step, and an arduous one, in ])repaiing a new theory and 
tables of Mars, has been taken, bv a thorough revision of the Green- 
wich reductions of that planet, from ITiil to 1802. Prof. Schubert, 
to whom this duty has been assigned, has given the most conclusive 
proof of the intelligence and accuracy with which he has executed it, 
by an important discovery, of which I shall make a separate commiuii- 
cation to the Section, iis well as by the correction of the erroncoiw 
value of the equatorial intervals of the wires of transit instrument be- 
tween 1702 and 1705, which have been communicated to the world in 
Dr. Gould's astronomical journal. 
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Professor Peirce's recent deTelopment of the general formula of 
the pertnrbaUre fonctions of planetary motion, published also in the 
asme journal, was made for the use of the Almanac office, and he has 
ainoe added a new method of computing the constants of the fiinetion, 
and the di^rential co-effieientej by means of certain auzUiaij seriee 
which approximate as much more readily than Le Verrier'a series, as 
Let Yenier's, than the original series d Le Place and Legend re. lir. 
Rmkle, an assbtant in the office, has oqmpvted the valoea nX. the co- 
efficients of Peirce's fundamental auxiliary series. 

Before, however, this new method of Prof. Peirce wfis invented^ I 
had invited Mr. Sears C. Walker, who was assisted by Mr. Pour- 
tales, to compute the values of the co-efficients of M. Le Veriier's 
series for the development of the disturbing force. In the course of 
his labors he has been led to the invention of an ingenious and com- 
prehensive symbol with v-ariable indices, and by the use of this symbol 
to a greater simplification of Le Verrier's transformations of the original 
fonnulse of Le Place for the cmnputation of the oo-efficients. I have 
requested Mr. Walker to communicate this new form of notation, and 
the mode of using it» to the Section. 

It is not, of course, unknown to the Section that I have communi- 
cated Mr. Walker's Ephemeris of Neptune for the present year to the 
Smithsonian Contributions, and also the occoltations of the planets and 
6xed stars by Mr. Downes of Philadelphia. 

One of the assistants of the Nautical Almanac is employed upon the 
final eompntations of the perturbations of Uranus by Jupiter and 
Salum, according to the formulae of the inequalities given by M. Le 
Verrier at the conclusion of his paper upon the perturbations of the 
elliptic motion of Uranus, in the Connaissance des Temps for 1849. 

Professor Peirce's corrections will also be applied to the elliptic ele- 
ments of this planet; the pertm-bations due to the action of Neptune 
have already, as is known to the Section, been computed by him. I 
am happy to have it in my power to say that this gentleman has under- 
taken to revise the whole theory of UranxLs : his revised Uieory will be 
made the basis of a new set of numerical tables. 

The Section will be glad to hear also that I have secured the services 
<rf several gentlemen in the practical computations, whose ability is well 
known to the mathematicians and astronomers of the country ; and I 
cannot deny to the Section and to myself the pleasure of especially 
mentioning, among my assooiates, my distinguished and accomplished 



Digitized by Google 



60 PBOCESOIKOS OF TBB AMEUICJUI ASSOCIATION 



friend. Miss Maria Mitchell, of Nantucket, whoae accuracy, fidelity, and 
learning, render her a most valuable assistant. 

At this early stage of our existence, T am not prepared to commiiiii* 
cate to the Section anv det;iilt d uilormation as to the plan <.)f the work^ 
or the methods of conductinjj; the practical computations". 

These details are reserved f«ir a future m<M'tinir of the Association. 

I shall have, however, occasion to invite attention to the solar 
eclipsp of July 28, 1851, to the means taken to facilitate and encourage 
its obsri vaiiuii, and to tiie advant^iges we expect to derive from a com- 
parison of our predictions with observation. 

I very ghullv avail mvself of this opportunity to makr known lije 
oblisx^itions vhich the work ni my charge, and the cause of science 
theretort^ as far as it has been juomoted by its e«itablishment, is under 
to the Honorable William Ballard Preston, late Secretary of the Xavy. 
whose liberal sentiments and eidiglitened views enc<»uraLjed the luuiida- 
tit-tn of the Almanac upon the broadest basis of useful ne>s and huuor. 
And when 1 consider how many obstructions might liavc arisen from a 
want of s)i4ipatliy with the highest objects of science, or a want of 
regard for the means by which those objects are advanced, in the Head 
of the Department having charge of the work, I cannot refrain from 
expressing als<» my sense of persot al m lobt^dness to this gentleman. 

Since he has left the oflBce in winch iic presided with so much firm- 
ness, judgment, and courtesy, I am enabled by his return to private life 
to give a full and cordial utterance to my feelings and opinions. 



3. SOOOSSTIONB OK ClIANOES OF LeVEL IK NoKTTI AmERIOA, DCftnVO 

TUB Drift Period. By Prof. C. B. Adams. 

Prof. AnAMs said : It is not the design of this conunuiucation to discuss 
the glacial history of the drift , its object requires that this theory should 
be as.sumed jus a fact, and used as a point of departure. 

I. The objections to the glacial theory lie aoTiinst the origin of the 
recpiired glacial sheet, rather tiian agauist the dynamics of the theory; 
while the ohjections to the other theories lie against their dynamics 
with a serious if not w ith a fatal force. The suggestion, therefore, of a 
possible cause of a vast glacial siieet, ."i.OOO feet thick, may not be use- 
less, even if somewhat improbable. The hypothesis is this, that the 
glacial sheet wat> produced by a great elevation of land in the northern 
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regions above the present level. Besides llic direct refrigerating infln- 
ence of elevation, the flow of the tropical waters into the Norili Athintic 
may have been essentially diminished by the contraction of the area of 
the ocean. This contraction must have been mucli greater, if, as is 
highly probable, the similar elevation of Northern ?]urope was syn- 
ehronoDs with that of North America. Whether or not this elevation 
ean account for the origin of the glacial sheet, there is direct evidence 
of a greater elevation than the present during the drift period, in the 
continuation of the drift striae beneath the sea level, for it is well known 
that glaciers cannot advance into the sea. Unfortunately, the impossi- 
bility of following the struB excludes us from the knowledge of the most 
iiitp<»rtant fact — the greatest depth at which striae exist. The passage 
of drift materiak amnss basins which arc now filled with water, suggests 
the same coDclaaioa. Such of the light materials of Cape Cod, Nan- 
tucket, and Long Island, as could not have been taken from the main- 
land by marine agencies, must hare been carried by glacial agency, and 
ooBBequently the intervening basins must haye been above the sea level. 
Hie passage of the glacial sheet across the basin of Lake Superior 
preaents some diflSculties, which are dbnuiished by the theory of eleva- 
tioa. The bottom of this basin is now at least one hundred and sixty- 
fiva feet beneath the sea level. Without devmtion, drainage would have 
hem impossible. 

XL It is easy to ascertain, approximately, the amount of submergence 
wbidi eloaed the glaeial period. Submergence to a depth of not less 
tban two thousand feet below the present leve1» effected the dissolution 
of the glaciers, and introduced the pleistocene period. 

1. The general proof of such submergence is the present existence of 
altered drift at a corresponding elevation. 

2. Special proof is found in the existeoee of osars at great elevations. 
A aemieireular one^ well chancteriaedy occurs in the town of Peru, 
Yennont* at aa ckvatioa between one and two thousand feet 

8. Other apeoM proof may be found in the ]mes of ancient sea mar- 
gins, wMeh we much moro rare than the flvriitile terraces of a later 
date. Saeh a margin was found by President HHohoook, in Pelham, 
MaesaohuiettSk at an eleratkm of one thousand two hundred feet. 

4. Perhapa the most convincing evidence is to be fonnd m the exiat- 
enee of reg^olar stratified deposits of etey and fine sand at the aommit 
level of longitudinal valleys. An intereitiiig example oocurs in the 
town of GHover, in the novthetn part of Yeimont. Utt^l June 6, 1810, 
theeunamtlefelof anorthandsouthvalley, which extends through this 
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township, ocf upi(Hl at a hv-ight of 1.500 feet above the sea lerel hy 
a pond on(^ mile and a half long and half a mile wide, which dlscharpfed 
its wati'i-s southerly into tho Lamoille rivi^r. On that day a small channel 
was cut throiinrh the north barrier by some persons, with a view to the 
benefit of the iiull> in the north part of the valley. Thiii barrier con- 
sisted of fin<> lrK)so sand, with a thin coat of clay. A large channel was 
instantly cut by the water, and the pond was emptied in fifteen minutes. 
It then appi^arcd that the basin was m a di posit of very regular hori- 
zontal! v stratified sand. In composition and stnictnre, the deposit is 
exaotly similar to those which occur in all the niounLain valleys in that 
region, and which were at lirst supposed to be of tluviatile origin, 
because they commonly border the streams. A lluviatile origin, how- 
ever, L5 not in any case a necessary inference from their position alonor 
the valleys. At the summit level, such an origin is impossibl(\ Neitlier 
could the origin have been in lacustrine agency, for this would involve 
the absurdity of supposing that the pond formed its own barriers. It 
was obvious, also, that no unequal elevation of New England has 
changed the site of the Mimmit level, since, in this and other similar 
valleys, the deposits extend through the entire lengtli of the valleys. 
We arc, therefore, compelled to admit the theory of a submergence 
sufficient to have fornv^d deposits of 100 to 200 feet in thickness, at i4 
level which is now 1,500 feet above the sea. 

An obvious objection occurs in the want of marine fossils, which in 
Vemont are restricted to the >-alley of Lake Champlam, and to places 
not exceeding 250 feet above the present level. Diligent eflforts have 
been made, in viun, to remove this objection in the manner most satis- 
ftctoiy— the actual discovery of snch fossils m the higher masses of 
altered drift It should, howeror, be remembered, first, that the intro- 
dnetioa and increase of testaceous mollusca in the seas, which took 
the place cf the glacial sheet, is likely to have been a slow process, so 
that possibly em ergence may have commenced before their nmversa! 
diatribittkm ; or, secondly, that in consequence of the extreme porosity 
of most of these depoaiis, the shells may have been entirely dlseolved by 
the percolation of carbonated vattt', in those deposits which have heat 
longest emerged ; and, thirdly, that the deposits which abound ia 
marine shells are locally continuous, in the Talley of Iiake Champlain, with 
a much greater extent of ahnilar deposits at a somewhat greater eleva- 
tioD, whidh are totally deficient hi fbasila. 

The thne when the tnbmergence ooouneneed m indieated, not only 
hjpothetioaDy, because submergence was probably the cause of the dia- 
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?-oliition of the. glaciers, but df>monstrativcly, by the following fact. 
Tiie poU&hed and btrialed liniestunes and marbles of the valley of Lake 
Champlain are not covered with drift, but to a great extent with a 
pleibtocene fossiliferous df-posit of clay, that has perfectly preserved the 
polia-h and tine strifP, which a very short exposure to atmospheric 
agencies oMu. latcs. It la evident, therefure, that the ^ubiuergence im- 
mediateiy toiiowcd the final dissolution of the glaciers. 

nr. The last process of em. ; - Mice has been interrupted by at least 
one long period, during whi li ihe land was stationary at n depth of 
400 to 500 feet below its present elevation. 'J'he fact of such a station- 
ary period is ho well known, that I will only allude to a beautiful illus- 
t ration in tlie south-east part of the valley of Lake Champlain. In 
this region there are many hundred hills, with elevation varying from 
800 feet downward. These hills arc covered with drift. Up to a very 
uniform level of 400 feet, tlie drift is c(n ered with pleistocene clay, 
which thins out in ascending to this level, where it invariably termi- 
nates. This fact is so invariable, that it may he u«;ed as a measure of 
elevation. So well defined, too, is the clay marp;iii, that islands not 
exceeding an acre in extent are almost as obvious . ii now surrounded 
by the pleistocene waters. Although remarkable, tins fact of exactly 
deiined sea margins need not appear incredible, since they occur only 
on the inner pleistocene islands, next to the Green Mountains, but not 
on the outer ones of the group, wliich were expoi>ed to the waves 
brought by the north-west gales trom the Canadian Sea into the Cham- 
plain Sound. On tliose outer i-^lands, for a con.siderable distance beloAv 
the level of 100 feet, there is an intermixture of materials derived from 
the drift with the exterior coat of clay, and conser|n''ntly some of the 
pebbles and boulders appear on the surface of the i la\ . This class of 
facts has given rise to a hypothesis of a secofi l dud period. It is verj' 
obvious, after a careful examination of tht^se local facts, that the^r are 
the r^ults of the agenrv r»f the waves of the pleistocene sea. 

Tlie accompanying ligure exhibits the relations of land and water 
dBiiag this period ia the New England States. 
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IDEAL (UfiCTlON or NKW KSOUiSD. 

A B. Grocn MouutunA 

C. Mt. Washin^on. 

a. TIjip- T limit t»f Uie drift agcooy. 

6. Lake Cbamplain. 

1. Ses leTel duriog tho drift period. 

9, ** ** tAUn beginning of Um pleiatoQen^ p«tiod. 

8. " Btationwy durbg sport of the pleivtoeene period, 

4. ** It the pnwnt tiniA 

A simflar series of events in ScandiiuiTia was described by M. Desor, 
ia the Bulletin de la Soet^te G^olugique de France, of Not. 16, 1846. 
The following copy of M. Desor's section will suggest the obvious points 
of comparison. 



A 















i^j^. 







1 1. Limit of glAcicrs, 

iMi !«/. Sea level at Uie cumiueiicemeiit of the drift period. 
%i 2d, 8eA level at the oommenoement of the ploalooene period. 
$4 Stf. Preeent lea level 

The marine scenery of tbis part uf North America duriu^ this 
tiooaiy part of the plebtoccne period must bave exceeded in beauty 
anytldng which now remains. Tbe Champlain Sound with its thousand 
islands, the crowded archipelagoes and peninsulas of Maine, Massachu- 
setts, Connecticut, and New York, enclosing tranquil straits and bajB, 
must have preaeuted, on a grand scale, those beauti^ which 
appear m mmiature in Beaton Harbor and Penobscot Bay. 
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4. On TBI Coal FoucAnoK or tbb JJsukd States, and sflpscjALtr 

A8 DBVSLOPBD IH pKRHSTLVANIA. Bj Pfof. HsNRT D. RoOBBS. 

The principal topics discussed in this paper, the whole of wliich, for 
want of time, was not submitted to the meeting, were five in number. 

The first related to the materials which compose the coal strata, their 
sources, relative distribution, and special conditions of deposition. 

The second, to the structure of the anthracite district of Pennsyl- 
vania, the forces which uplifted its strata^ aad their effects oa the beds 
of coal. 

The third treated of the partial metamorphism of the strata, the 
laws of gradiition in their composition and thickness, the debituminiza- 
tion of the coal and its conversion to anthracite, and the analogies be- 
tween the anthracite region of Pennsylvania and the metamorphic coal 
basins of South Wales and Belgium. 

The fourth discussed the erosive action of the floods which have 
swept over the surface of the Pennsylvanian coal fields, and the influ- 
ence of the relative hardness and softness of the strata, under the ac- 
tion of the waters, in producing the existing features of terraces, slopes^ 
and crests, so conspicuous in its topography. 

The fifth division related to the physical statistics of the coal fields 
of the United States, to some estimates of their duration, and to views 
of the fittest economical adaptations of the several varieties of coal. 

Under the first head, a comparison of the strata at numerous locali- 
ties was made, in proof of the interesting general fact of the gradual 
thinning down, towards the north-west and west, of all the more exclu- 
sively land-derived deposits, the sandstones and conglomerates espe- 
cially, and of a corresponding reduction in the coiu-seness of their frag- 
ments, with an equivalent progressive increase of the sea-derived mate- 
mis in the same directions. The Carboniferous Red Shale Formation, 
a vast red mud and sand deposit of the ancient eastern coasts of the 
Appalachiaa sea, embraces in Eastern Pennsylvania the region of its 
aMUDBUBl derdopment, where it has a thickness of three thousand 
feety not a single bed of limestone, nor one oceanic fossil to prove a 
mid-aea depoaition ; but when followed westward, these evidences of 
daeper waters gradually appear, and while tlie land-derived materials 
are acquiring an almost impalpable fineness, the sea-precipitated calca- 
laoua beds grow both more bulky and more replete in characteristic 
marine remaina. So^ likewise, the great conglomerate mass* which resta 
5 
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immediately on the red shale, and is the lowest division of iIk produc- 
tive coal measures, shows a Uke gradation, declining from ;i thickiiess of 
more than 1400 feet at its south-eastern outcrop, near the Schuylkill 
river, to 650 feet in spreading westward to the Sus(ju('hanna, and to not 
luure than 100 feet m the escarpment of tiie Alleghany Mouiilains of 
Pennsylvania. 

While this immediate floor of the coal measures is thus thmning 
down, the first or lowest coal seams progressively increase m size to a 
certain limit in the same westward direction, and even the main mass 
of the conglometate itself, destitute m its south-eastern exposures of 
auy true layers of coal, becomes a part of the productive measures by 
interpolation of valuable coal beds, thickeniug towards the west. It is 
a curious fact, iu the horizontil distrtbtttioa of these lower coal seams, 
that each coal overlaps the next Babjaeeat one, further and further 
towards the south-east, as if tlie landwanl m^gin every successive 
ooal-producuig forest or morass had encroached further in that direc- 
tion than the precedbg. Thk rdatioii of the inferior anthracite beds, 
and a strictly analogous feature in the distribnliioii of the lower bitumi- 
nous beds, west of the Alleghany rirer, appear to point to a general 
law, and to imply not merely a gradual sinking of level of this whole 
1 cgiuu during the deposition of the coal ttnUa» but sneh a rate of de- 
presnon as to allow the carboniferous ocean to creep eastward upon the 
land fiuUr than the land-derived materials could fill out its shores. 

The north-westward enlargement of the lower ooal beds to a pro- 
dvetive sise^ in the usually barren congbmerate, confers upon the west- 
em extremities of the anthracite basins, particularly that in Shamolrin, a 
more than average amount of coal, and imparts to them the somewhat 
peculiar feature of laige and valuable beds, onteroppmg among the 
crests of the conglomerate mountains which encircle all these coal 
fields. 

In proof of the dynamic conditions under wluch the strata were de* 
posited, the veiy wide horizontal extension shoreward, as well as sea* 
ward, of individual strata, — the subdivisions of the conglomerate, for 
example, — ^their very gradual and uniform declensioa in one nearly 
coostaat direction, and the crushed and firagmentary stale of the vege* 
table relics which they imbed, were all dwelt upon, to show that no 
local or circumscribed eHuary or deltal actions could have attended 
their formation, but that they were thus largely spread by broad, gene* 
lal, and sudden displacements of the shallow waters of the earbonifer- 
ens coast, disturbed into stupendous mundatiag billows of prodigiona 
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tiansportiiij^ power, by the violent rooking motioa of suoeeaaive earlh- 

quakes. 

Under the next general topic, or that of the structure of the anthra- 
cite bawDS, the flexures of the strata, or the anticllnals and synoUiialB, 
irare thown to group themselves, as to direction, into two separate 
systems : one, a system of stupendous imdulations, wherein the indi- 
vidual waves or flexures of the coast hare an amphtnde of many miles, 
and a length of nearly one hundred, witii an average direction of their 
axestrf* about North 75 degrees Elast ; the other a system of much nar- 
rower and shorter subordinate undulations, lying within the basins and 
on the backs of the anticllnals of the former system, and observing a 
in directimi, at least five degrees further from true east and west 
This absence of parallelism in the two sets of flexures is especially 
oonsjneuous in the great middle anthracite region, or that of the 
Ifahonov and Shamokin basins, where the smaller anticUnals of the 
second system subdivide these main basins into a series of subordinate 
troughs, arranged with acute obliquity diagonally across them. It is a 
feature of much importance in giving ready access to the coal. These 
leaser, slirrlitly oblique undulations, are evidently of the same class as 
the smaller flexures of other distriots of the coal region of Pennsylva* 
nia, where they display a stricter parallelism with the great antiolinals. 
The deviation from such parallelism m the Shamokin and some other 
oeal fields, is to be regarded as rather an apparent than a real abenra- 
ikn from the general law of coincidence in direction, and is easily ac- 
counted for by referring them to their own proper system of parent or 
laigerundttUitions to whicli they are subordinate, and with which they 
are accurately parallel. These larger anticUnals do not themselves co- 
incide in directi<m with those of like great dimensions within which 
thehr mmor secondary flexures sometunes lie, and it is to the interfer- 
ence near their adjacent extremities of these two main systems of un- 
dulations that this partial interlacing of the lesser ones is to be attri- 
buted. Only the great primary flexures of the strata arc regarded by 
the author as undulations affiscting the entire ancient thickness of the 
earth's crust; the smaller and comparatively insignificant ones, which 
seldom have an amplitude of half a mile, are considered in the light of 
superficial foldings or corrugatioDs, engendered in a secondary manner 
by the mabBity of the imperfectly compressible strata to confonn them- 
selves to the troughs and curves mto whieh the crust has been undu- 

In eonneotion with the next subjecti — ^the partial metamoiphiam of 
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all tlie anthracite strata, — several new phenomena were detailed, indi- 
cative of tlie conditions under which the coal was converted from the 
bituminous form to the auiliracitic. A reunilar and very delicate gra- 
daiitjii in the com{)OMtiun of tlie coal is tiuceuble in the direction from 
east to west, from the hardest and most compact anthracite, destitute 
oi any vestige of bituminous mutter or of carburctted iiydiugen, to 
soft, flaming, and free- burning semi-aiiLiuaciies, and semi-bituminous 
coals, witliin the limiLs of the ;inthracite basin, and to the most fusible 
and laiit^sL biLuiiuuuus varieties beyond those bounds in the valley of 
the Ohio river. In examining the physical projjerties of the coals in 
paralleli>m with this gradation in their chemical composition, all those 
varieticij which dbplay the intermediate grades of partial debituminiza- 
tion, — both the serai-anthracites of the western beds of the auihrucite 
fields, and the semi-bituminous coals of the eastern margin of the great 
western bituminous basins, — show conspicuously, in the cleavage struc- 
ture of the coal itself and lis texture, distinct evidence of its having 
been softened and metamorphosed during the escape of its gaseous 
ingredients. A suit4' of specimens designed to illustrate the memoir, 
showed ])lainly the pecuhar transverse or slaty cleavage structure, so 
signiticant of metamorpbi.sm in all strata susceptible of softening, and 
so iiidicalive of the agency of a pervading high temperature. The 
anthracites are therefore to be regarded as varieties oi coke, and the 
coking process may be considered as having been efi'ected slowly and 
under au enormous pressure, the es<?ape of the elastic gases from the 
substiince of the coal being facilitate d by its imiumerable cb-avage fis- 
sures. Under these conditions, it is oljvious that even the whole of the 
volntile constituents of the coal might gradually pass away without the 
production of any of those cells or Uttle vesicles which distinguish 
artificial coke. 

The evidences of a general denudation and universal eiosion of all 
tlie strata were next presented and dihcusaed. In the anthnicite region 
of Pi'Unsylvaaui, where, from the great length, comparative narrowness, 
sharpness and paralleli>ni, of the anticlinal waves, the various members 
of the coal series have been exposed at the time of their elevation to 
the cutting ;ietion of the retreating waters at high angles and in paral- 
lel and narrow belts, the gn-at inequality in their firmness of coliesion 
or reaistfiuce te the erx>sive ])rocess, has caused the surfaee of each of 
the coal basins to be car\'ed int(j tbe most regtilar and beautiful ter- 
races, and mtenening ridges and slopes, the soft and easily removed 
shales and coal seams forming the fiats or stages on the hiils anil 
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raountaliis, and the hard and maaniTe conglomerates and sandstdnes* 
the acclivities and the crests. In the Intuminons coal fields of the ^ 
great Appalachian basin, where the undtUatbns of the rocks are wider 
and ftitter» and the dips more gentloi and where^ noreoTeri the inequal- 
ity in the tenacity of the etiata is materially less, these external tracea 
of the denudation are expressed in a different set of featnres. The 
temcea and slopes are less eonspienoasly marked, and all (he senlp- 
tore of the sur&eei though easily readable^ and extremely beautiAi), 
is maiiEed by lesa abrapt transitions, finer Imes, and more flowing 
enrves. In both regions, and eTerywhere thronghout the interme^ate 
dbtricta of the Appalachians, the erosion, though seemingly very ener- 
getic, was of the most diffurive character, an^ of apparently nearly 
equal intouity, and in no one definite direction. All the features of 
the topogmphy, from the most salient to the most delicate, imply a 
generd rumiiitff cff of broad uplifted waters towards all points from 
higher to lower levels, and not the violent transit of a great sheet or 
current from a gtiren quarter, as so strikingly indicated in the later 
phenomena of the Drift, 

In accordance with this topographical evidence of a diffused and 
forcible dnuning off of the waters at the close of the carbomferous 
period, are some very interesting features in the outcroppings of the 
softer strata of the anthracite bssins* All the more flexible beds, the 
coal seams and their slates especially, are found to have their upper 
edges or autGrop8,-Teven where overlaid by from five to tea feet depth 
of local angular diluvium,— turned invariably down kill to the extent of 
an inversion or curling over of the crop. This fact, brought to light by 
researches in quest of cos], the author has extensively verified. 

Confiiming these several proofs of the quaquaversal retreat of the 
denudmg waters, are the roaxks of strong erosion on the more firmly 
cement^ rocks capable of retaining its traces. The coarse silidous 
conglomerates of the mountain ridges enclosing the SchuylldU and the 
Shamokin coal basins, situated altogether south of the limits invaded 
by the later true Drift, show unequivocal traces of a genetal erosion of 
their surfaees— not in the form of rocket movioimet, but m the worn, 
and rounded, and smooth aspect of their prominent edges, without 
relation to any definite direction, also in oertam water-worn, rounded 
excavations, analogoua to shallow pot-holes, and even in the abrasion of 
their hard quartiose pebbles. 

In the summary of the physical statistics of the coal fields of the 
United States mik which the paper doses, the productive area of the 
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Dthiacite fields of Pennsylvann is stated, \ipy^ ^' yyf ' j ypriew, to 

ot much exceed two hundred square miles. * In some vicinities, e«;pf. 
inlly that of Pottsville, and of the western end of the Shamokin ba- 
in, where four productive coal seams lie within -the conglomerate, the 
|,^gregate thickness of pure merchantable coa^ |a)^»€t^tip»aU^d at about 
ne hundred feet, but perhaps seventy feet is a more jiist average for 
#ie whole anthracite region. Thu>; there are localities where a single 
tjuare mile of soil covers at least fifty millions of tons o£ fuel. 



■ 



. MSTHOD USED DT THS COAST SimYBT OF SHOVXltO TKX BISULT8 OP 

CuRBiNT OBSERYATioNSr Bj A. D. Baohb, Superintendent. 

This method, while it is original, may not be new, though I am not 
ware that the system has been followed by othcrsl It has some analo- 
ies with the representations of Berghaus, but is different essentially 
•om them. The principle, and an applicatio^^^^the very elaborato 
iurrent observations' rtdide in Boston Harbor, nndvr the iramediat«' 
direction of Lieut. Chas. H. Davis, by Lieut. J. 'S. Maffit» are shown in 
flie diagrams now presented to the Association. 

Observations of the dirortion and velocity of ihe currents at and 
lelow the surfnro have ])een extcn-^ively introduced into the hydro- 
;raphy of the Coa.st Survey ; their importance /»eeds no remark. For 
1 lost of the details of arrangement and suggestion in regard to the 
{ arlier observations, I am indrbted to n'v brother, tl)C latf Lieut. Geo. 
If. Baclie, U. S. N. For niueli of the sut^ess of execution to Lieuts. 
Clia.s. H. Davis and Carlisle P. Pattei-son, U. S. N., who have taken 
Unwearied pains in the matter. For currents below the surface there is 
.4ill wanted some sure and easy method of determining both direction 
d velocity, especially the latter elements. 

Observations Insing multiplied at dilTerent periods of the current 
om black water to slack water, they are projected upon diagrams 
lo^v^n^x at a frlance the direction and velocity ot any i)articular station. 

J he avenige of the results is usually ohtfrined by inspection. Dividing 
le intervals between slack waters into quarters, we give the mean 
'suits for those periods in a table, and place usually upon the chart 
arrows indicating the direction or set, and write at the extremity num- 
lj<'rs showing the velocity or rate in miles per hour. In case of liie 
observations made in Bi^ston Harbor, the results were so unusually 
i|umerQus that the lin^ of direction were conAising to the eje, and the 

j _ 
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OQnnectioa between the results was very diffieult to seue, though, from 
the pains taken, the motion of the water was traceable in n^rly all its 
peculiarities, from the entrance through tlie tortuous passages among 
the islands, alternately narrowing and expanding to the city wharves. 

In the current chart now brought before the Association, the direc- 
tion and force of the currents are represented by lines, the distance 
between which is inversely as the rate in miles per hour. The scale 
was obtuned by making the least velocity correspond to nearly half an 
inch and the greatest to ,06 of an inch. Tlv^ reciprocals of the number 
of miles per hour are represented by tenths of inches in the diagram, 
currents of 0.2, 0.5, 1, 1.5, 2 miles per hour being representcrl hy linos 
parallel to their directions, and distant 0.5, 0.2, 0.1, 0.07, 0.05 of an 
inch- The chart is on a scale of yyWr- The representation on one of 
the diagrams corresponds to the Jlood, and in the other to the chb, refer- 
ring to the motion of the current from slack water to slack water, and 
not to the tide or rise and fall of the water. If the current stations werf 
very numerous, the straight lines tangent to the curves of motion of the 
water (set of the current) would become curves. 

It is easy for the navigator to seize the relations of the currents ht- 
will me(!t, even by these tang<"nt Vmos ; to avail himself of the knowledge 
this imparts of tlie direct, lateral, and eddy currents, to avoid danger 
or to secure advantage, 

Tlie cause of tlic change of directions and velocities is in most cases 
well marked, tlip generalizations presented to the eye being connected 
with the form and jm-ition of the land above or below the water. In 
some cases, the chart indicates that the observations should be repeated, 
and in otlif^rs that, numerous as the stations are, they should be still 
increased m number. Its adoption will probably thus react to improve 
the observations upon which it is founded. 



Off THE VBLOCirr OF THE OaLVANIO CuRRENT Iir TOE TBLIORAPn 

Wires. By B. A. Gould, Jr. 

One of the most promment and interesting of the numerous question.^ 
which are at the present moment pressing themselves upon the atten- 
tion of scientific men, is to determine the velocit} with which signals are 
transmitted along the wires of the electric telegraph ; and this question 
has already enlisted the interest of several investigators on both sides 
of the AtlanUc. 
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The ingenious exponment* of Prof. Wlicatstonc in 1834, landed to 
confirm the general opinion previously existini;, that tlic velocity with 
which the electricity wns tnmsniitted by a inetallic conductor v,as so 
enormous — so immense, indeed, compared >\'ith all other velocities known 
to us, excepting that of light — as to wanuai the assumption of our inca- 
pacity to detennine it. On this account, Wheatstonc's elegant experi- 
ment obtained for it,s author the more distinction, and ioi his results tlie 
greater confidence. One of these results, as announced by hmu was, 
that the velocity of electricity through the copper wires used, ^vas 
indeed appreciable. — but cicceded that of liglit ihrougli the planetary 
space. + that it could not be less than 288,000 miles in a becoud, while 
light traverses about 190,000 during the same time. 

The telegraphic obser\'ations, instituted under the immediate direction 
of Mr. Walker, by the U. S. Coast Survey, for determining the ditier- 
ences of longitude between remote stations in the United States, led to 
a vc'r\ unexpected result, — viz. : that to obtain the greatest harmony 
among the several observations, a small correction must be introduced, 
depending on the relative distances between the telegraphic stations. 
Ko explanation of this phenomenon offered itself, excepting the hypo- 
thesis, suggested^ by Walker, and communicated by Prof. Bache to the 
Am. riiil. Society in March, 1849, that the time elapsing during the 
passage of the signals between remote stations was much more con- 
siderable, and the velocity, consequently, less than had been before 
imagined. 

Since Walker's resuka were first pnblished, the subject has engaged 
the attention of numerous astionomerB and physicists in Europe and 
America, among wfafxm IGtehd, Kxesn, and Bteinbeil are conspicuous. 
The subject belongs in itself far more properly to the domain of physi<» 
than to astronomy, but its special bearing upon the problem of longi- 
tude, and fhe maimer in wlueli it has forced itself upon the consideration 
of astronomers, have made it incumbent upon them to enter into a full 
discussion of the subject. 

While in Washuigton in the month of February last, I accepted with 
pleasure an invitaticni from Hr, Walker to take part in an aqperimeni 
on a Tcry large scale, fw whbh be had heeo. long engaged in making 
pi r]>.uatuMi in behalf of the Coast Survey, and from which he antici- 
pated results so ample as to put an end to the controversy. The Seaton 
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Statkm of the Sumy in Wasliington, north of the Capitol, aod the city 
of St. Lodfl, were connected on the 4th Februaiy, in one colocsal gal- 
vanic circmt, and bnt for the damage occasioned by a storm on the 
same day, the dreiiit would have extended even to Duhnque, in the 
Territory . of Iowa, a distance of some 1500 mfles. 

My friend Dr. Boche, Superintendent of the Snrvey, did me the 
honor, snbseqnently, to place at my disposal all- the materials derived 
from the experiment, irith an inritad<»i to investig^ite the question inde- 
pendently. I have accordingly devoted some lahor to their discussion, 
aod propose to state the conclnaons to which I have arrived. 

It may be permitted me, however, to add, that I siibnut them with 
diffidence, for various reasons — not the least of which is, that some of 
these eondnsions are at variance with the known views of scientific 
firittids, on whose judgment I place great rdiance. 

As bat few have probably followed all the investigations on the sub- 
ject, a large proportion of which have been published vrithin a twelve- 
month, it may be well for me to recapitulate to some extent what has 
already been done. Thus, before detailing the results of the experi- 
ments of Feb, 4, 1 win endeavor to state the poution of the theoiy 
before the discussion of those results. A peculiarity of the question 
cmiaBts in its intimate relation with the theory of electrical force, and 
the nature of conduction. Tlus relation is so intimate as to render it 
sbnost impossible to discuss the subject without making use of phraseo- 
logy derived from hypothesb. This may, however, be done with perfect 
safety — so long as we remember that such phraseology is only used for 
convenience of expression. If, then, I avail myself of such essions 
as "electric current,*** for instance, "circulation," "wave," or simifair 
phrases derived from hyputhe^^is, plausible or otherwise, I will ask to be 
coiuid^ied as uring the tonus in a metaphorical rather than in a literal 
sense. A simple idea may thus be expressed in a single word, while a 
carefully guarded circumlocution would otherwise be neeessaiy, to dis- 
tingnish "between the transmission of the effect and of the supposed 
fluid by the motion of whose particles that effect is prodttced."t 

The wires of almost all the telegraph lines in the United States, and 
of an, I tlunk, which have been us^ m the experiments for velocity 
(with a single exception), are of iron, and of the aise known in trade as 
No, 9, being about three millhneters in diameter. We have every 
reason for believing that the velocity with which electricity is conducted 
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Tsries* with the ccmdnotiiig power o£ the medium, and should thovfoiv 
naturally anticipate that this velocity would be found greater in copper 
than in iron. Wheatstone used in hie experiment copper wire 1""".7 
in diameter. Xow the conducting power of iron is, according to Lenz,f 
Biess,]; and PouiUet,§ who determined it by dififerent methods, less 
than tV\f that of copper at 0°.C. And when M e talie thk circumstance 
into consideration, it appears a sufficient gpround fur believing that the 
results of Walker and Wheatstone are not inconsi^nt with each other'— 
even without reference to the fact that the one used the galvanic cur- 
rent, and the other raachinp-electricity of the highest possible tension. 

Walker's first results,] derived from the longitude operations of the 
Coast Survey, led him to tlic opinion that the velocity with which the 
signals passed between Cambridge and Washington on the night of 
Jan. 23, 1849, was 18,600 miles a second, with a probable accidental 
error of 1000 miles. 

On the night of Oct. 31, 1849, a <^cries of experiments was made for 
the express purpose of detomining the tinae needed for the transmiidbn 
of sis^nnls. The results are published^ in No. 7 of the Astr. Joum., 
with a detailed nccoiint of the methods which he used , and an analytical 
]nv(*stic^tion of the effects of those circumstances which coidd inleifeio 
with the accuracy of his results. The measurements of all the registers 
gave liini for the velocity on that night 16,000 miles a second, — differ- 
ing less than 1900 miles from liis previous result, and tending in general 
to confirm it. The final result at which he arrived was the general 
theorem, — that a signal given by breaking or closing the galvanic circuit 
at any point, was obser>'ed at other points on the circuit after intervals 
proportionate to their distance from the place where the signal was 
made, — and corresponding to a velocity of from 1C,000 to 19,000 miles 
a second. Later experiments with the chemical telegraph are described** 
in No. 1 i of the Astr. Joum., and give a still less velocity. 

Prof. Mitchel, of the Cincinnati Obser\'atory, dissents from the view 
taken by Mr. Walker, and attributes the results obtained by him to the 
effect of ^ anous sources of error and uncertainty in the methods which 
Walker has used. Ue devised a special and very curious apparatus for 
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investigating the question,"— and with the ingenuity and mechanical aldll 
for which he is ao eminent, constructed it at tho Cineinnati Ofafletvaloiyy 
and made a large series of interesting cxporimenta on the telegraph line 
between Cincinnati and Pittsburgh.* Prof. M.'s view of the matter is, 
that after a signal is given by closing or breaking the galvanic circuity 
an appreciable time elapses before this signal is eommunicated to anj 
other atation, and that it is then received by aU BinraltaneouBly. He 
considers this in connection with the details of his experiment to indi- 
cate that two fluids drcnlate in oppodte directions between the poles o£ 
a battery, but that neither makes its influence perceptible until com- 
plete wrculation of eachf has taken place from pole to pole. The 
velocity of this oirenlation Prof. Mitchel infers to be about 30,000 miles 
a second. 

Finally, Fizeau and Gounelle, in a paper published! April, in the 
Comptes Hendui of the French Academy, express a want of confidence 
in Walker's results, and describe experiments of their own, made on a 
circuit of 874 miles — a distance which they characterise as enormous, 
ahhough the circuit used in the first Coast Sur^'ey experiments of Jan., 
1849, extended through 550 miles of wire between Cambridge and 
Washmgt(», and terminated at stations 380 miles apart in a geodetic 
line. These gentlemen used a method tr)tally different from either 
Walker's or JJitchel's, and found that it gave them 62,000 miles a 
second, as the velocity in an iron wire» 4 millimeters in diameter, and 
110,000 as the velocity in a copper wire, 2""". 5 in thickness. Thar 
method i> not imlike that of Jacobi's ezperiments§ at St. Petersburg in 
1838 for the determination of the time necessary for the development 
of a galvanic current. The experiments appeu* to have furnished no 
data for an inference as to whether a signal is necessarily communieated 
to tho several parts of the circuit after intervals proportionate to the 
distance, or not. 

Such is the present state of the theory, to the best of my knowledge, — 
and it will be observed that the news in the most fundamental pomts 
are far from unanimous. Still greater differences of opouon ezist in 
regard to the more special questions. 

The experiments of Feb. 4 have, it appears to me, furnished ample 
materials for arriving at a decision on very many of the vexed points ; 
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wAmA fmlher litroduetkm, I shall proeeed to consider the natovs 
those^ eipeiiments, Ihe svyoes of error, aad tttt amount of etror 
itrodnced by them. Mr. W, has abeady done this "veiy elegantly in. 
e memoir* to which I have referred; but I ip31 also briefly consider , 
le silbjeet hen. • HC will fhen be mors easy to ennnciate tile questions, 
which a ^liscusston of^ the experiments between Washit^jfton and 8t 
I rais oughl to fiimisli a reply. 

In the el^tro-tiagiietio 'telegraph offieee» using Hone's patent, sig* 
nib ve ^omittonidM t e d ^y the magnetioition of « jpieoe of soft iron, k 
tl^e form of &hoise-shoe magnet* and placed withm a helix of wire. 
When thB Current .flows^ the iron becomes magnetic, -and attracts an 
aimatnre p^u^ before it and connected with a graving tooL An end- 
less fUet of paper is kept moving beneath the gniTer; by means of . 
clbck-w6r]^ so that the ffilel is nnmarked when nojcnrrent ensta in ' 
the wite, but Is grooved by die action of the tool while the dreuit* is 
elteed. , ! 

1 (we Plate) represents the recordii^ appantus and Hs 4d- i 
jnstments. M is the magnet, A the armatore, which is held back jby 
the spiral spring 8, while the current is not flowing, but is attracted' as 
soon as the cireulatbn of the current through the helix of wire ^bas 
rendered M magnetic. The tension of the spring is regulated by a 
key. H is the reel for the paper fillet which receives the record ; '"S a 
gidde for directing and compressing the paper upon the roller R*. ' 
The roller R receives motion from the whedwork W, and conAnuni' 
cates it to the paper fillet F. "Vniil^ the anuAture is attracted, the 
indentor at the end of lever L presses u^n the fillet, marking a jgroove 
whose length (the motum bebg equable) ts> proportionate to the dura- 
tion of the electro-mbgnetiism in M. The immature is never aUowed to 
touch tiie magnet, but the pRlxiijii^ of its approach is limited by the. 
stop I. This and 1|ie stop O, which llmlitB the outward motion, are 
capable of adjiLstment by aorews. The distance traversed by tiie^ 
armature in passing &om the outer to the inner stop is technically 
ealled the jwis. , - 

As the wire may be coiled kto any num^ 4(' hc^es in the conrae 
of a circuit, there is no praclieal 'limit to the uiimber' of intermediate 
stations, each of which may receive s3} the signals ^[uite as well as the 
terminal station. But since the ^tensity, of the purrent decreases 
rapidly as the distance from the .battery increases, i|i oonsequeniceu^ 

: I' 

* Astr. Jonrn. i Pk 105. * 
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the imperfect insulation of the wires. Hone's ingenious application of 
a local drcuit is used, that these signals may be distinctly registered. 

Fig. 2 repr^ents a station on the n^ain line. The dgoificatton of 
the letteia is the same as in fig. 1, the kej K regulating the spring. 
The annature-beam 0 ia c<ninected with one electrode of the local 

♦ 

battery, the other bebg connected with the metallic mner stop I. An 
attraction of the armature ckNses the local circuity on which is the 
recodiog apparsitus, and thus a very weak current may suffice to close 
the circuit of the local battery, which may be regulated to any degree 
of intensity requued. 

Let us now suppose that at one eztremitj of a long circuit the pen- 
dulum of a clock is made to interrupt the current for a moment at each 
oscillation, the circuit b^ng restored immediately afterwards, as before. 
We shaU have on the registers of the seTwal stations a series of hues 
attavating v,\th pauses or blank spaces, — <fote, as they are called, in 
the technical phraseology of the telegraph. 

If the filkts were moved forward with a uniform velocity by the 
machinery of the registering apparatus, and no changes occurred in the 
intensity of the current m the wire, each hi the lines upon airy one 
fillet would be of the same length* — as also would each of the pauses. 
And if the velocity given to the fillets at the several stations were the 
tame, the lines representing seconds would be of one length on all the 
regi3t<'rs. This last we cannot expect, nor is it in any manner neccs- 
lary, for it is an easy matter to reduce all the registers to a uniform 
scale. But that the motion of each single fillet be uniform, is very 
desirable. To obtain a near approximation to such uniformity requires 
machinery far more delicate and more carefully constructed than that 
which is in use in the telegraph offices, and with which the experiments 
ol the Coaet Survey have been made. Such apparatus lias been de- 
vised and is constructing by Mr. Boy don, of Boston, and by Mr. Bond, 
of the Cambridge Observatory. It forms also an essential part of the 
apparatus of Prof. Mitchel. Yet, as we are in fact dependent on the 
rate of the driving machinery of the registerii^ apparatus only for a 
angle aeoond in each case, the error from this source is reduced to that 
arising from the alteration of velocity between the beginning and end of 
the same second. This is very small, except in extraordinary cases, and 
we may assume that all errors of this kind eliminate themselves when 
we use the mean of a number of cases, instead of isolated observations. 

At each station on the line of telegraph, during the experiments for 
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velocity, a contrivance is introduced into the wire oirDUit* of such a 
kind, that'lhe fiircuit may be broken by preesing upon a ke^» which is 
restored by a spring to its origuial position as soon as ihe prcfssure is 
removed. One of these "break-circnit" keys ia represented at G (fig. 
1). It is thus in the power of the operator at any station to break the 
circuit whenever he chooses, and in this way to eommunicate at once 
with all o^er stations on the Ime. 

After a galvanic battery and the circuit-breaking clock have been 
connected with the line, wo have at each station a clock scale, that is, a 
series of lines, separated by short pauses, each pause corresponding to 
the begging of a second, whose duration is denoted by the lengUi of 
the grooved line. In the clock of this kind at Washington, that pause 
is omitted which corresponds to the be^^miing of each minute, and this 
enables us to identify on a fillet from any station the clock- pause made 
at a given second. But whatever the velocity with which the clock* 
pause 18 transmitted, — or, in oilier words, however great an intenra] 
may elapse after the pendulum has broken the circuit before the pause 
is recorded on the register-fillet of a distant station, — ^we have as yet 
no means of detcctinL; it ; for in comparing the registers made at differ* 
ent places, this interval will (other things being equal) be the ssme for 
all the pauses, and therefore remmn undiscovered. 

Let us, Bowever, imagine that while the clock is graduating its scale 
on all the registers as before, an arbitrary signal is given by breaking the 
circuit at some distant station, 'flic comparison of the several registers 
will thus enable us to register the interval which elapses between the 
giving and the receinng of a signal. To fix our ideas, suppose the 
clock to be at Washington, the arbitrary' signal to be made at Cam- 
bridge, and the time requisite for the transmission of a signal between 
the two cities to be the thirtieth of a second. Then the clock-pause will 
be registered at Cambridge j'^th of a second after it took place and wfus 
rerordfd at Washington, and the arbitrary signal-pause will be recorded 
at Cambridge as soon as it is made, or j*^th of a second before it reaches 
Wa8hin'::;tnn. We shnll thus have the intemil between the signal- 
pause and ill * preceding clock-pause longer at Wsishington than at 
Cambridge, and the excess on the Washington register will measure 
twice the time consumed in the transmission of the signals between the 
two stations. 

SS 24 S6 Sft 

W. 

c. U 
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In order to aToid accidental errors, ib& mean of many mcasuremoita 
may be need, — and ludf the mean excess of ihe interval between a 
oloek- pause and the next succeeding signal-pause gives ns the time 
occupied for the transmission of a signaL 

Sueh is the general method ; — let us consider the possible sonrces of 
enor and their probable influence. Every clock-pause and every signal* 
pause amounts in reality to a combination of two signals, distinct frcmi 
one another, and subject to different general laws. The one consists of 
the electrotome, or breaking of the circuit : the other is the restoration 
of the circuit, or ekctropcea, — to use Mr. Walker's word,* We can 
eoasider the intervals between the dgnals as being the same as the in- 
tervals between the dec t no tomes, or beginnings of the pauses^ — be- 
tween the thetropeeoi, or beguininnrs of the lines, — or as bang more 
properly men un d from the middle of one pause to the middle of the 
■ext. Mr. Walker has used the latter, the mcnn of the electrotome 
and eleettoposa readings.! For my own part, I prefer to use the dec- 
tiotom^ alone. 

The only signal that can be made in a closed circuit is of course an 
electrotome. We break the circuit by tapping on the k^. As soon 
as the flnger is removed, the circuit is closed again by a spring, and an 
cleetropoea signal thus made. Do these two signals travel with the 
same velocity ? If they do not, the clock-pauses must increase or di- 
aunish in length, as they are successively recorded at more remote sta- 
tions. They must become elcHUgated if the electrotome signal travel 
the &Bter, and contracted if the contrary. This question b an import- 
ant ooe, but its discussion may be postponed for a while, as the length 
of the recorded pause is dependent on many other circumstances, and 
especially on the adjustments of the registering apparatus, which are 
not only very different at different stations, but appear to have been con- 
tinually changed at the same station during the evening by the telegraph 
operators in charge of the registers. As far as I feel warranted in form* 
jog an oinnion, I incline to the belief that these two kinds of signals tra- 
verse the circuit with equal speed, — or, to express the same idea m a 
different form, that induction of the electrical state m the successive mole- 
cules of the conducting medium, requires neither more nor less time 
than that required for a molecule to be restored to a condition of entire 
electrical equihbrium. The better to fix one'a ideas in thinking on the 



# Aitr. Journ. i p. 51. 

f Froe. Am. PliiL Soa v. p. f C Astr. Naclir. zxix p. fft. 
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subject, some hypothesis is desirable, wliich shall be capable of explain- 
ing all the plicnomena ; and I have accustomed myself to consider the 
propai^aiioii of electric polarity through a medium, as takinj,^ place* by 
the ijuJuotive force exerted upon each successive moleculet by the adja- 
cent one. 

If we consider the telegraph-wires as composed of a series of conti- 
guoiLs elements, an electrotomc taking place at any point puts an end to 
the state (A eltictrical tension in the nearest element on each side. The 
electrical equilibrium being restored in these elements, no force existsj^ 
to continue t)ie disturbance in the succeeding ones, and so on. An ana- 
logy to the propagation of an electropcea, or electric perturbation, may 
be drawn fi om the known laws of magnetism. If we have a curved rod 
ot soi l ii on forming a little less than an entire circumference, and fill the 
gap with a bit of magnetic iron, the whole circle becomes magnetic. Al- 
though the period required for the transmission of this force is so short 
as to defy all attempts to measure it, there can be no doubt that a finite 
time mtervenes between the introduction of the magnet and the magnet- 
ization of the most remote part of the ring. When it is necessary to con- 
ceive some actual mode of transmission of signals, 1 am iiccustomcd to 
represent it to myself in this way. The experiment's of Wheatstone show 
that the electric spark took place at the same moment at points equi- 
distant from the battery on tlie two sides, and latest at the point midway 
between the poles, — Avhich is in perfect conformity with the liyp(*lhesi.s 
offered. For the present, then, wc juay assume that electrotomc and 
elcctroj)tjea signals are transmitted with equal velocity ; and, in a circuit 
oomposeil of but one medium, in both directions.! 

The circuit being suddenly closed, the electric disturbance is propa- 
gated through the telegraph-wire with a certain speed, and on reaching 



• Faraday, ReeeftrdiM^ L § im. f Ibid. § If 00. 

X Ibid. I §§ 1671, 1686. 

§ A v<^ry ■^'TOTig armlogy to a galvanic circnit h aff 'rJ.'il by the cluirgf* nnd di»« 
chargti of ail < a * lrit,-iil Ixittfry '*hy cn-ii?a<le." The tii-^st jiir boin^ cmuiocti il with the 
prime oondutttor of tui vlecti'lcal uiacUiue — aserieaof jon^ whore Uitiiut^riorufetteU 
WMwriy» one is Moneotod irith ttwInmUited oatav OMttug of the preoeding— Auw 
nidMt ■& imitetioii of a broken eireuit coniwated with a b*tt«cy; A 
made between the ext«rior of tlie lout jar in the series and Uie interior of the fint^ 
oitht-r tkrougti a discharging rod or through the ground, corresponds to an electro- 
pirn or make-circn it . Th <! i f!o l ence between the charge of the first and oiC the laat 
jar represent* the pl hi'^Iauci' to conduction. 

I Faraday, Researchei^ L g§ 516, 16^0. 
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a reg^toring station traverses the helix, im|kBi1^g magnetic force to the 
encircled horse-shoe of soft iron. The armAiiire tmverees the pass and 
closes the loeal oinoit. The same phenomena ara repeated in the local 
arenit, and the graver attaohed to the aimature-Iever makes its mark 
upon the paper. All these prooeasea require time, and the absolute in- 
tenral elapsed between the electropcea aignal and it« record on the 
paper fillet is thus very considerably larger than that due to. the time 
of transmission of the signal along the wire. The difference conBists — 
1st. of the induction-time, or time which ehpaea after the cnnent is 
established in the helix, before sufficient magnetic power has been in^ 
duoed in tba iron to overcome the ienaoo of the spiral taring, and move 
the armature. 

Sd, of the pass-time, or time required by the annatore for traversing 
the pass, and closing the local circuit. 

8d, of the time of traaaroission of the electropma m the loeal cit' 
entL 

4th, of the induetkm-tiine for the loeal eircuit magnet* 
And 6th, of the pass-time in the same. 

if the adjustments of the local circuit ore good, and are not dianged 
dnrii^ the experim^t, and if the action of the local battery is constant, 
the last three quantities remain the same for aH electropcea signals dur- 
ing tke experiment, and exert no infloence except m lengthening all the 
registerad panaes by a very aniaU qiumtity. This has nsnally been the 
ease, and simplifies the problem Tery considerably, leaving us* only 
three tmknown quantities to deal with, — the time of tiansmissbn, and 
the Induction and pasa^times of the main circuit. 

The reoord of the electrotome signal is not so much exposed to acci- 
dental disturbance. The moment that the current ceases m the h^, 
the enclosed iron begins to lose its magnetio condition, and aa soon as 
it baa parted with its magnetism sufficiently to allow the tennoii oi the 
spiral spring to draw off the armature, the local circuit is broken. The 
outward pass-time baa no influenoe upon the register. The only quan- 
tity to be considered is the time elapsing between the cessation of the 
current in the helix, and the loss of magnetism in the iron. This inter- 
val is the converse of the induction-time,, and might, therefore, be deno- 
minated the edueUonrHme. 

The same that has been remarked of the corrections in the case of an 
electropo»a, holds true with regard to the propagation of an electrotome 



* Walker, Astr. Journal, i p. fiS. 
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through the local circiii(» and the eductioa-time in its ekctro-magnet. 
The loeal drcuit adjustmeote being well made, and oontiuuing un- 
ohanged» and die intensity of the iMittcr}' remaimng constant, the error 
from these sourcee is the same for all electrotomes and clectropoeas. 

The chief sotiree of error lies, then, as will be obser%-ed, in the pass- 
lime of the armature of the reeeiring magnet, and msj be totally 
avoided by wing the electrotome signals only, — as it ezercisss no infln- 
enee whaterer upon these. It is for this reason that I have preferred 
to use thn ekctrotome leadings only, in preferenee to a mean between 
them and the electropceas. The pass-time is a very cfmsiderable quan- 
tity when oompared with the small numbers witii which we have to 
deal in these invesUgatioos. 

The sdjnstment of the pass to the most cooTenient Talue is made by 
the operator, by means of the screws at I and O (figs. 1 and 2.) The 
force with wliich the armature is attracted may be considered as vary- 
ing nearly in the inverse ratio of the distanc^,^ except when in very 
close proximity to the magnet. The Stance within which it may be 
allowed to approach the poles of the magnet is hnuted by the condition 
that the tension of the spiral spring most be stnnig enough to withdraw 
it as soon as possible after the cirevit is broken, and yet not s<f strong 
as to delay its starting to retiim, when the circuit is closed again. The 
pass is then made as short as is practicable, allowing sufficient play to 
the annature for all the lines and pauses made on the fillet by the 
graver to be distinct and sharply defined. The foUowbg considerations 
haye goided me in making an estimate as to the pass-time in the experi- 
ments under discussion. 

If we assume the mtensity of the attraction exerted by the magnet on 
the armature to be equal to giavity at the earth's surface, the following 
numbers give the pass-time for different lengths of the pass. 



Length of Paaa. 
luUmietera 


T 

Seoonda. 


Len^ of Potfe. 
UilUiuctcrB. 


Time. 
Seconds. 


2-50 


00226 


1-25 




2-25 


•0214 


1-00 




200 


•0202 


0-75 


•0124 


1-75 


K)180 


0-50 


•0103 


1-60 


•0175 


0-25 


0*0080, ^ 



As far as I can judge, the usual pass in tlie main circuit rtceiving 
magnet is between l" m75 and 0*"«60, which would, on our present 



Chaaaiag^ DaviA Ifuinl of Magnetism, pp. 160-156. 
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auomption, give the pan-time 0*^19 and 0*H>10. An attractive forae, 
four times that of gravity, would give the balf of these nvmbers. But 
this mode of Tiewing the subject is a veiy rough one, for as the attrac' 
tion vaiies with the distance, the initial force (which ezereiaes the 
greatest influenoe upon the time of passage) would be much less when 
the kngth of pass is greater, — and the tenaion of the back-spring also 
operates to bdease the pass-time veiy conaideiahlj. ' I mcline to the 
belief that the average pasa^time in the experiments of Feb. 4, was 
about 0"^. Mr. Walker* on the contiaiy, estimates it at j',th of a 
second — ^more than twice as much; Ibd we any means of measuring 
the abaoiute duration of the interruption of the circuit by Mr. Saxton's 
clock, it would be of great service in aiding ua to deduce the pass-time 
in many cases. In all conduEdoas dmwn from the telegraph fiUeta 
alone, the pass-thae and the induction-tame are inseparably combined. 
Denotii^ the several intervals by their mitials, we have for the length 
of the reemltd clock-pause, which we will indicate by a ee^tai letter, 
0— * — rt-i-fi>. 

As a fint hypothesis, we may assume what appears not hnprobable 
from other considerations* that e and i are equal. Then subtracting 
the length of the mterval during which the drcnit was actually broken 
by the dock, the remamder would be the pa9§-Hme. For this purpose 
nrofesaor Bache, at my solicitation, requested Mr. Saxton to form some 
estimate, if posmble, of the interval between the breaking and closing 
sf the circuit at each clock-pause. Mr. Saxton expressed huase]fumd>le 
to do thb, which is much to be regretted. It had appeared to me that 
careful observations of the angle with the vertical, made by the pen- 
dulum at the time of striking the tilt-hammer, might justify some pi«- 
dsioii m forming an estimate. The pass-tame, thus deduced, would in 
Its turn enable us to examme mto the propriety of our hypothesis re- 
gciid.ii-^ the equality of the indueikm and stfucfisM-tunes. This is sup- 
ported at present only by the result, in which I fed acme confidence — 
that the vdodty of the dectrotome and dectropcsa signals is the same. 
The latter is, however, inversely proportiond to the suni of dl the in- 
duction-timea €i the molecules on the line of wire, — the former to the 
sum of their eduction-times. If these are equd for the wire, the infer- 
ence is naturd that they are equd for the iron indosed in the helix^ if 
this be as soft as the iron of the wire. 

Such speculations are indeed loose, and would not be warranted, 
were data within our reach for an accurate investigation of the question* 
But as the problem now presents itself to us, everything appears inter- 
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esting and worthy of considentioii which a^rds opportomty even for 
a presnmptioQ. 

Id the apporatiis used by my friend Prof. Mitchel» he considers* 
that he is abk actuallj to measure the length of the armatore time, 
which is the sum of the bduction and pass-times. The method which 
he uses is, however, incapable of being applied to the record made with 
Morse's instrument. 

In an earKer part of my remarks, I deferred the discussion of the 
question whether, the electrotomes and electropoeas traveled with the 
same velodty, and yet have just now expressed the opinion that they 
did. The opimon was fotmed as follows : 

We have the length of the recorded dock- pause, — e+t-fj*, and 
of the recorded signal-pause, <S U i f 

If we take th^ difference of these, the three unknown quantities dis- 
appear, and we have Q — B ^ e 8, the differeace of the real duration of 
the pauses equal to tlm difference of their recorded duration. The only 
assumption here made is that the induction, eduction, and pass^times, 
are the same for both pauses, — an assumption quite warrantable, if we 
compere each signal-pause with the dock-pause nearest it. They will 
then rardy be more than a quarter of a second distant from one another, 
and the values of the corrections are not likely to change appreciably 
within so short an interval. I have formed a table of the diffiearences in 
the length of the same signal and dock^dots, for six different telegraph 
stations on the line between Washington and St Louis, and, from the 
discussion of more than a hundred different signals, find that the mean 
of these differences is almost identical for aH the stations. 

The mtendty of the current, even at the same place, is quite unequal, 
owmg to various influences, among which are thermomettic and hygro- 
metric changes m the atmosphere, which affect the bsuiation and the 
conduction ; want of constancy m the batteries, whose activity varies 
very much with variations of temperature; want of homogeneity m the 
suliotance of the plates ; the continual formattonf and flaking off of coat- 
ings of oxyd, and many other circumstances. We have already seen 
that the pass-time varies with the intensi^ of the dectro-msgnetism in 
the iron, and consequently! with the mlensity of the current, — and can 
therefore infer that the different dock-pauses would not appear of the 



* A«tr. Jour., i p. 16. f flnvdiy, B«MSMh«% i § 1114. 

X Fechncr, Bchweigger's d. Jahrb., ix. pp. 274, 316. Lens sad Js«obi, Bogg. 
Annalen, Mi. 28a. Bali d« VAmi, de Htmbmg, vol ir. 
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same length even on the same register?:. That thej^do not, mny be in- 
ferred from tlie followinir tahle, whicli rrivos the mean value of clock- 
pauses at each station for each one of hve successive mumies. 



mC&N UOtOTII Otf CLOCK-PACSE. 







^7 ' 


P. ■ " 




' L. 


St. L 






0-068 


0-065 


0-096 


"0-096^ 


~ 0-0^2 


48 


0*091 


0-060 


0D67 


0D90 


0*098 


0*100 


49 


0094 


0-065 




0-084 


0*126 


0-110 


60 


0-108 


0-071 


0-069 


0*061 


0108 


0-118 


51 


0*100 


0XW8 


O'OSff 


0*081 


0-098 


0*102 


Mean. . 


0-U91 


0^7 


0-038 


0-087 


0-104 


0-100 



It will here be obeenred that the vamtioiii follow no general law 
whatever, the length of the pause decreasing at one station while it in- 
creases at another, and bang in no way proportionate to the distance 
from the oIock>station, nor, so finr as I <san judge, to* the strength* of 
the local batteries. 

The pa.ss of the Pittsbnigh register was too small,— so small as to 
render the ligbter very indistinct and difficult to read, and it will be 
obsenred that the clock-pauses are the shortest on the Pittsburgli regis* 
ter. The record upon the Cincinnati fillet was the most distinct of all, 
owing in part> however, to the finer quaUty of the paper. Clock^pauses 
occur of erery length, from 0*04 to 0**16. I bdieve that the greater 
part of the uregolarities are due to causes much less ooeult than those 
we have been considering, and chieflj to irregularities and imperfections 
in the mechanical pari of the registering apparatus. 

Barn's galvano-ehemical telegraph affords an opportunity of trying 
the experiment under drcumstaaces totally independent of the pass- 
time, which has proved so tronblesome in the experiments made with 
Morse's apparatus. The paper on which the record of Bain's tel^nph 
ie made, is ookned with a solution of fenocyanate of potash. It rests 
npoo a revolving metallic disc connected with one pde of the batteiy, 
while a needle or finely pointed wire connected with the other pole, 
trails on the upper sniface. When the circuit is closed, the enirent 
passes between the needle and the metallic disc, coloring the paper in 
its passage by the partisl decomposition of the ferrocyanate. Walker 
haa made a seoes of experiments mth this tel^raph between Boston 
and Kew YorLf But although the pass-time is here avoided, other 



• PouiUet, Compter Reudu^ iv. p. 272. f Ast. Jouru., L p. 105. 
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sources of error are introduced. The times* of delay and of persistence 
in tlic cliemical action take tho place of the induction and tlj ' I' ln' t ion- 
times in the electro-magnt't, aud a new and serious ditiicuiiy presems 
itself in the spreading of the Hne<« which have undergone chemical action. 

Tlie character of the electro-chemical telegraph allows no local circuit, 
in the technical sense of this term, and indeed it b unnecessary, for a 
cun cnt capable of closing a local circuit would f?uffice to act with energy 
on the very sensitive e-nU with which the paper is saturated. 

But in the experiment for velocity, it is indispensable that a k i >: J 
be kept at the two terminal stations, at least; and the clo-;in<T ilie 
circuit, in order to record at one station, necessarily diverts tJie current 
from the other. With a powerful battery a i < >rd maybe successfully 
kept at stations no further distant than New \'orlc and Boston ; but if 
we use a line as long as that between New York and Buffalo, a battery 
Fo powerful as to burn a hole througli the paper at one terminus, cannot 
record sigaak at the other, when the circuit of the signal-station is 
closed. 

Mr. Bain has ingeniously remedied this difficulty by using a short cir- 
cuit at tlie signal-station, which is closed by the same key that closes the 
main circuit. Yet even this still introduces a new source of uncerr-iinty. 
A curious result which Mr. Walker has deducedf' from his expermients 
consists in the f;ict that the discolored lines, which measure the dumtion 
of the current, are longer at the station where the signals are given, 
than at the otlier extremity of the line. An inference might be drawn 
from this, opposed to that which T have drawn from the St. Louis 
registers, concerning the equality of velocity for the electrofomes and 
elect r<»p(eas ; but it appears to me more probable that the circumstance 
is due either to the ditiercnce of circuit or to the superior intensity of 
the current, and consequently, of its chemical action at the signal- 
station. The question remains open for discussion. 

The ex})eriments of Fizeau and Goutk-Hc, in France, described in the 
Comjites Jint'lns for April last, were made on an entirely dilTerent 
principle, and conducted them to a series of inferences which they. give 
in detail. The pubHshed description* of their meth(xl is very obscure, 
and the data on which their inferences are founded are not fully given. 
Their method appears to be in some degree analogous to the very ele> 



* Prook Am. Anoc;, 1849, p. 189i Aat Joiini.» i p. 108. 

f A«t Jottni^ L p. lO0h X OomptM Bcndoik xa, p. 439. 
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gant experimt'iit* by wliii'li Mr. Fizcau had previously meajsim-d the 
velocity of li 1^'. between i'am aiid Moiitinnrtre. A wheel, whose cir- 
cumference consisted of 36 divisions, nlt'^rn ifely of wood and platiaum, 
revolved in contact with the edges of insulated plates of platinum, each 
pair of plates forraint^ a fli-^tinrt rircuit-break^^r Tlie driving machine- 
ry of the wheel wa^ connei i d with an ajiii itiitHs for meiusuring' the 
velocity of rotation ; and thr effect of different velocities and different 
circuits was observed upon the galvanometer, f 

The Telocity of the current which they deduced from tlicse experi- 
ment was, as I have already mentioned, 63,200 miles per second in 
iron wire 4 millimeters in diameter, and IIO.OUO in copper wire, 2^ 
millimeters in thickness. 

They inf<Trod, moreover. 

That the two electricities were j)ropagated with the same velocity .J 
That the tension of the electricity has no influence on the velocity. 
That the velocity does not vary with the section of the conducting 
material, but only with its nature, and then not in the ratio of the con- 
ductive power. 

That the discontinuous currents "experience a diffusion, iii cuu»e- 
quence of which they on-upy a space greater at the point of arrival 
than at the point of departure." 

This latter result Is in direct opposition to the experiments of Walker 
wiih the chemical telegraph, by which, using a method of determination 
indefinitely less complicated, he found the length of duration of the 
electric currents to be less at the more remote station. Accni dmg to 
Fizeau,§ the electropoea is propagated more rapidly than the electro- 
tome according to Walker,! less rapidly. Fizeau used a circuit 374 
miles in lengtli, and Walker one of 250 miles of wire, whose two 
extremities communicate <1 \Mih the ground about 190 miles apart. 

Tlie Coast Sun'ey experiments of Feb. 4, on the line between Wash- 
ington and St. Louis, 1045 miles distant by the wires, aiui 74'j in a 
fifeodetic line, lead me to suppose, as already stated, that the velocity 
of the two signals is the same, and (other things being equal) the 
pauses would be of equal length, as recorded at all the stations on the 
circuit. I am inclined to attribute Walker's results to the more intense 



• Compt«9 RendiM, xxix. pp. dO, 132, f Rccr|n. r,.l^ Traite, v. \i. 275. 

X Faraday. Res., L § 138a. § Coiupt*^ Keadui^ xxx. p. UQ. 

I Astr. Joum^ I p. 106. 
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chemical action of the ciirreaL on the prepared paper at the sigual-stu- 
liuns, — and while entertaining the most profound admiration for the 
remarkablo ingenuity and care sliown by Fizeiiu, I cannot consider his 
method as capable of ,ij;iving results worthy of implicit reliance. 

Walker's conclu^iions respectinrr the velocity are by no meiuas incon- 
felstent with Wheatstone's oxperimcnt; for the tension of the electricity 
and the conducting power and size of the wire differ so much in the 
two cases as to prohibit any comparison. Fizeau's, on the contrary, 
stand in the directcst opposition to it, for he finds that neither the ten- 
sion of the transmitted electricity, the mtensity of the current, nor the 
size of the conductor, exerts any influence on the velocity ; a^ at the 
same time makes the velocity through his copper wire to be 110,000 
miles a second, while Wbeatstonc found 288,000 to be the mirnmBin 
limit of the Telocity through the copper wire which he used. 

The remaining questions to which I propose to apply the results ef 
the Washington and St. Louis experiment, are — 

lit Whether the fltationa on the line reoeived the signal-paiises mc> 
eessiTely in their order of distaiice, and after interrak directly propor- 
tionate to their distance jfrom the pUwe where the signal was nade? 

2d. If the first question be decided in the affinnative,— by what ronte 
the signals reached the several statioiis ; whether they were eomarani' 
eated through the earth, as Mr. Walker belieTea, when the distance 
between the stations is less hy the earth's sucfaoe than through the 
wires, and if so, with what melocity ; or iHiethor they unifonnly tra* 
Torse the wares, and if so, with what velocity ? 

dd. Whether the intensity of the onrrent occasions any appreciable 
difference in the velocity,* or whether the mterpoation of a batter^ 
between two stations affects the velocity appreciably ? 

In all the measurements for the detemunstion of velodfy, I have 
used the eleotrotomes only, and the results are thus entii^y mdepen- 
dent of the pass-time of the main cuouit. 

The Pittsburgh and St. Louis raters are both veiy indistinct, owmgr 
partly to want of distbotness in the impression of the graving tool, and 
partly to the bad quality of the paper of which the fillet is made. The 
Pittsburgh register is m many plaoes illegible owing to the shortness of 
the pass. This could be spared with less inconvenience than any one 
of the others, but it is a very nnfortmiate droumstance that the St. 



♦ Feehncr, B«p«rt. ii. 407. Pt^eiiJurf, Aonaleii, lii p. 4y7. 1« Rn c. 
Archives de mcctridtA, i. 588. 
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Louis recordy the rnoet important of uU, should be so indistinct. It is 
affected, moreover, with the additional disadvantage, that the motion 
of the fillet was slow, and the liability to eiror in measiiriiig thus greatly 
increased. 

The labor of nMasoiiog off the intervals on the fillet is great and 
very tedious, and the average error of reading amounts to some hun- 
dredths of a second, although the intervals were mostly m^snrt d with 
dividers and a metallic scale, not with a diagonal scale of horn.* 

All the results adduced depend upon tlie mean of a great number of 
readings, more than 6000 measurments of thn work of February 4 
having been made, in order to obtain them. The probable error has 
been computed in each ease, and indicates the extent to which they are 
reUable. The eorrespnndinr^ minutes are recognized without difficulty 
by the pcncilings made on the fillet at the thne by the operators ; but 
the part of the fillet correspcmding to the time of winding up the 
weight which moved the registering apparatus was not always noted, — 
an omisBion which it may readily be supposed has occasioned much 
annoyance. 

To estimate the length of wire between the several stations, ten per 
cent, has been added to the distances given in the books of reference. 
This is, I f&LT, too small an allowance for the sagging and zigzag course 
of the wires, but may be used in the absence of positive knowledge on 
the subject, and gives the following distances for the several stations as 
measured on the whre. 

Wa&liington, 

28S Pitteburgh, 
622 884 Cincinnati, 

141 469 126 Louisville 

1046 m 428 m StLotda 

The experiments occupied a period of several hours, the Seaton clock 
graduating the scale, at Senton-station, Washington City, Pittsbui^h, 
Louisville, and St. Lout». The operator at St. Louis gave ailiitrsry 
signals by breaking circuit from thne to time, at mtervals of two or 
three seconds, which signals were recorded at all the statioos. This 
he did for two successive minutes, twice during the eveninnr. The 
same was done by the operators at Louisville, Cincinnati, and Pitts- 



* Ppoc Amer. kma^ 1849, p. 189. 
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baigh. Sgnab were alao made At the Utter station for tea xnioutes after 
the Seatoa battery was removed from the part of the cireiiit between 
the dock and the groimd, and interpoaed between the clock and Pitta- 
bnrg^h. 

The number of meaanremeata uaed to obtam the mean difference 
of the registers ia ao latge, that the addition or aubtisotion of 
fifty oonaeoutive meaanrementa exerts no appreciable inflnence on the 
result. 

We have seen that when the dook-panses are made at Washington* 
and the arbitrary aignal^pavses at St. Louis, the differraoe of the 
interval between the pauaea on the regiiten of tiie stations corresponds 
to the tune oocupied by the current in travetaiDg twkt the distance 
between the stations, — the elook>panaea being recorded later, and the 
aignal-pausea earlier at the signal-station, by the same amount. The 
same is true ni intennediate plaeea, the exeeaa of the recorded interval 
at the ckKsk-atation being greater by an amount equal to twice 
the distance between the statioaa whose fiUets are oompared, 
divided by the number of miles traversed by the voltaic current in a 
second. 

Let us now consider the effect of a signal not made at a termtnal 
station, but at some mtermediate one. For all places beyond thi8,ihe 
two pauses occur later than the corresponding one at the ngnal-atation, 
by the same interval So that the deereaae of the recorded interval 
on the registers of the auccessive stations measures the velocity for 
twice the distance from Waahington until we reach the atation where 
the signal was given. But for all plaeea beyond this signal-station, the 
interval remains the same, and its record ahould be identical with that 
of the signal-station itself. We are thus enabled to control our esU- 
mate of the velocity between the clock and the signal-stattoo, by the 
records made at all the stationa beyond. 

I find the following to be the mean excesses of the mtervals between 
the signal'panses and the preceding clock-pauaea on the Washington 
fiUet^ over those on the fiUeta at the other stations. 



S«pster. 




P. 


C. 






Pittsburgh, .... 

CMnoinnatI, .... 
Ixjui.-ville, .... 
St. Loai^ .... 


•0317 
■0347 
•0455 


00283 
-0752 
•0700 
■0704 


0-0878 
•0843 
•1103 
■1108 


0-04ltl 

•0950 
•1343 
•1401 
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Confimag ourselves at first to the records of the signals made at 
St Louis* we find the several raters to indieate the foUowmg 
velocities: 



Pittsburgh, 
Cincinnati, 
Louisville, 
St. Louis, 



12772 miles in a seoond. 



13095 
11124 
14404 



Mean, 



12851 



The agreement of these numbers I consider very satisfactor}'. It 
will be observed that the velocity indicated by the St. Louis register is 
much greater than that derived from the others. Now the distance 
bom Washington to St. Louis is 1046 miles by the wires, but only 742 
in a geodetic line ; and the question occurs rerj naturally whether this 
apparently greater velocity may not be a consequence of the transmis- 
sion of the signal by the shorter part of the circuit through the ground, 
rather than along the wires. The distance to Louisville by the wires 
is 747 miles, and if the signals are transmitted through the ground to 
SL Louis with the same Telocity as through the wire to Louisville, the 
time of transmission would be the same for both places. The results 
of measurement in these experiments show that a longer time was 
required for the signals to reach St« Louis than LonisTille ; though the 
greater length of time does not appear to have been proportionate to 
the greater distance. Tliose who lielieve the signals to be transmitted 
through the earth (when this distance is shorter), explam both these 
droumstances by assuming what is very probable, that the velocity in 
the ground is different from that in the wire. The data of our experi- 
meat would famish ever}'thing necessary to decide this question, did 
the measurements accord sufficiently well with one another. But when 
it is remembered that we are dealing with such quantitiea as hundredths 
and thousandths of a second, measured too by dividers and a metallic 
scale, on paper of different qualities, whose hygrometric contractions 
and expansions are not only very great, but xmequnl, — we cannot 
expect any very dose aeeordanee, in the results of different mea- 
snrements. 



I 
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Giving the other data more in detail, and determining the probable 
errors of tbe means by the metbod of least 8qtiaros» we bave» 



Register. 


JSo. obe. 


1 interval. 


l*rob. error. | Velocity. | Min. litiiit. \ Max. limit. 


P. 

r 
L 


4n 

46 
86 


0«*0878 

0 -0844 
0 '1168 
0 1108 


Ot-OOM? 

0 -Onus 

0 *00149 
0 DOlfS 


15442 ' 
1-17JB 
12846 
13484 


14410 

14404 
12684 
18276 


16688 

15012 
18012 
18698 


LOUMVnXE RIONALS. 


Iietfif»tcr. No, oIjp. | Xiit«rval. 


I'rob. error. 


Velocity. 


Min. limit 


Max. limit. 


P. 

c. 

L. 

St.L. 


66 
60 
65 
61 


0*0461 

00950 
01 343 
01451 


0 00262 

000302 
000252 
000329 


12778 

13095 
11124 
14404 


12096 
12691 
10919 
14086 


135-27 
135-25 
11837 
14738 


cnronorAii ooitAEa. 


B«giMter. 


No. obs. 1 Interval. 


Prob.enw. 


Velocity. 


Mio. limit 


Max. limit. 


P. 
C. 
L. 
St L. 


32 
32 
32 
26 


0()288 
007 52 
007 50 
00704 


0(M»t5'.» 
000486 
000189 
0-00442 


204»3(J 
16543 
16587 
17670 


17513 
15584 
15571 
16627 


24294 
17686 
17744 ^ 
18864 


WroBCBOH SIOXAIA, 




No. ohc 


Iiiter>al. 


Prob. error. | Velocity. 


1 Min. limit | Max. lim. 


P. 
C. 
L. 
StL. 


1 

86 
«7 
1 10 


0D295 
0-0817 

ot)m 

0-0406 


000288 
0*00268 
0-00249 


19525 
18170 
16691 
12669 


' 18557 
16927 
16461 
12008 


20601 
19612 
17922 
18892 



riassifyini^^ thoso according to the stations whose distances are mea- 
sured by the recorded values. 



ExricRnrKXTB of fkb. 4, 1850. 



8tulion^ 1 Mean lut^rvaL | No. obi^ 


Dod'd. Velocity. 


Pittshnri^ .... 

rinciiinati, . • • 
Louisville!, . • . 
Stt«uifl, .... 


0«8667 

0 08289 
0-12291 
014610 


162 
196 
147 
61 


16147 milea per aeoond 

15008 

18166 

14404 



The combination of all these, according to the method of least squares, 
giTeSf as the result of the experiments of February 4, a velocity of 
14,900 miles, with a probable error of the mean — + 10. 

These last tables seem to answer conclusively the first of the ques- 
tions jus I propounded, — and at the same time to suggest the second. 
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We are justified in assuming that the signals, given by making and 
breaking the galvanic clr mit of the tekigmph, reach ihe several etatkne 
sneceniTely in their order of distance, and travelling with a finite and 
mca-surahle velocity. But do they reach the terminal station thrwgh 
tk€ wires first, when the distance through the ground is shorter ? 

Were the anangement of the telegraph such now as it was at first, 
one floorce of uncertainty would perhaps have he«n avoided in the ex« 
petimenta; but the opportunity of solving this latter problem would 
have been \mt Until telegraphers availed themselves of the discovery 
of Steinheil, that no control over the circuit was lost when one half of 
H was formed by the earth, each telegraph line was double — consisting 
of one wire to the terminus and another back. But in ail the lines in 
use in this country, the earth forms one half of the circuit. Are we to 
consider, when the two distant extremities of a line of wire communis 
cate with the earth at a distance of many hundred miles from one 
anoth^, that there is a special line of tension through the earth from 
one extremity to the other? and that n signal is communicated from 
terminus to terminus through the ground, in the same manner as it is 
through the wire ? or may we consider the earth as a huge receptacle, 
to speak metaphorically, capable of receiving or unparting any amount 
of electricity at any time ? The fonner opinion is held by my friend 
Mr. Walker. 

But does it not seem improbable that the slight activity of a galvanic 
battery, traversing a circuit of 1000 miles of wire, should be sufficient 
to establish a tpecial line of electric tension extending through the earth 
in a cord or parallel with the surface for 750 miles? For my own 
part, when I remember not only the grand phenomena of terrestrial 
magnetism,* but the immense galvanic force which mustf be exerted 
by the mutual influence of the huge masses of metal in the bowels of 
the earth, — ^when I consider the mighty electrical activity developed^ 
in the great processes of nature, — I will confess that I cannot bring 
myself to believe that cne tpeeial continuous line of electric tension in 
the ground between two remote stations can be established athwart all 
these colossal forces by the action of a puny telegraph batteiy.§ Still, 

♦ Faraday, Resoaroires, ii. p, 161. f I'hil. Tnuis., 1«30. 

X Pouillet, Anu. de Chim. et de Phya, xxxy. p. 414 ; Beoquerel, Traiti, iv. pp^ 
164» 188: Bibliotli^que Univ., xiv. pp. 129, 171; Faraday, BMearchai^ il pp. 
41,99, 

g I tay ipMlsf Ime ct teaaon, mMudng by liuBefina^ whether independent or 
resoltan^ whieh ia capable of conveykig eleefeKilome and dedMpaa rignab in the 
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any views must be presented with diffidence, which vary from the ex- 
pressed opinions of some of the greatest of our scientists. 

The view which I take appears to be corroborated by the Coast 

Survey experiments of Feb. 4, in a two-fold manner. 

First, if we suppose the clock-signals, starting simultaneously from 
the Seatoa Station in two directions, to be propagated both through the 
wires and through the earth to the tenniiiiis at St. Louis, ve must as* 

some one of two things : — 

1. That the signal which traverses the ground, movrs with a velocity 
bearing precisely the same nitio to that through the wire, that the dis- 
tance by one route bears to the distance hy the other. This would be 
almost infinitely improbable, had wc only the St. Louis experiment to 
^lide us. But we have the results of the Coaiit Survey experiments to 
Cincinnati and to Charleston, which pxove this hypothesis to be 
incorrect. 



eam<» 5»t tis<.' that a wire cuiiv*y» thorn. After the admirable ftnalytit-al invof*tiga- 
tions* of rsniaasen, and the corroborative though independent researchetsf ol liidolfi, 
the cbsnoler of ooodnrtion tliixnif^ (he iMith csn no longer be doubtftd. Aeand- 
ing to Baumgaitiier^ «zperim«nti^| the earth's ledeiaDee to eonduetkm of tlie 
voltaic ciurent wuuM appear dependent in a great meaeore upon the geologiosl 
formation of the loculiti<?« traversed, as his attempts to measure the earth's con- 
doctivc power otvo veri^ difforfnt nnmerical reaulta in different flirection* from 
Vieuna. Baumgartuer infeni fruiti hi^^ experiments that the curved lini» tmvereed 
by the current between the electrodes do not divei^e so much aa the reseiurchea of 
Smaaaen and Srdiofff would lead m to aniqpoe^ But are not his expecimeDts 
ekpowd to the eritioum, eaggeeted| bj Smaaeen, that we mast know the precta^ 
polarintioa of the plates before we are warranted in forming any Ukfci L iioo ns to 
the earthV reciftance f Any nttemjits to infer the pondtietivi' power <>f tin- earth 
from the Coust Survey exj^orirtu nt,^ of 1849, Jan. 23, or Oct 31, or of Ibou, Feb. 4, 
Feb. 5, or July 8, by aasuniiug that the eartli conducted telepraphio M gnitlw ^ would 
SMign to the earth a mailer conduetiTe power than that of iron wire,—* result in 
fhe most direct eontradietion to the ei^erimente of Jaeobi,^ Hattenoci,** aad 
Baunigartnw. 

But if vre assume tliat the earth can, under the most favorable drcumstAncea» 
pondtict sioHialf n« a wiro dof «, this aemmption vitiates the experiments of Mitdiel»f f 
and of Fiisoau and («ouneIle.^| 

* Pogg. Aunalen, Ixix. p. 162, i-t ije«|.; Ixxii. p. 48fi. 

f n CSmento^ 1847, May, June. r. Pogg^ Annalen, Ixil p. 449. 

X SitmngBberibhto d. Wiener Acad., 1849, May 14X Jnly & 

§ Fogg. Annalen, Ixxii. p. 497 ; IzZT* 189. 

I Pogg., Annalen, Ixxil p. 448. *[[ Voc'^., Ann., IxviiL p. 488. 

Do la Rive, Arcluvcs df I'Elpotr^xvii. IW. f f Astr. Jour., i. pw 48. 
Comptes Rendus, xxx. p. 437. 
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2. We may snppoM the TeloQitjr through the earth to he so small, 
that the electrotome, after a passage of 742 miles through the earth, 
has not reached St. Louis until the whole signal-pause and electropcea 
hare heen tmnsmitted through the wbe 1049 miles. On this 
theofy, the passage of the 742 miles through the groond wohld 
oeeupy more than a quarter of a second, and we cannot tell how much 
longer time. 

The seoond argument, m support of my yh^y, is also derived from 
expenmenty and atohough not consbting of so direct a nation as the 
first, partakes of the nature of a reductio ad absurdnm in a sufficient 
degree to be perhaps yet more comriniung than the foimer. It depends 
OD the comparison of the recoids of signals made at QU Louis uid at 
the nearer stations. 

If we assume that the signals between Washington and 6t. Louis 
were transmitted throug}i the earth, it is easy, by the comparisoii of the 
LouiaviUe and St. Louis fillets, to determine the velocily of propagation 
in the ground. The St. Louis register gives, on the assumption above 
made, a velocity through the earth which would make the tune of 
trsnmiissioii for 742 miles between the termini equal to that required for 
traversing 528 miles of the wire. This amounts to the same thing aa 
if the current between the termini traveled with the same velocity aa 
in the wire, but through a distance of only 528 miles. For conveni- 
ence of expression, 1 will speak as though thia were the ease. The 
result would he precisely the same. 

We have, then, on comparing the different registers, two kinds of 
C8se»— one in which the distance between the stations is shorter 
through the wire, and the other in which it is shmter through the 
ground. We deduce the velocity for the latter i nstances on each 
hypothesis — and then inquhre which best accords with the Telocity com- 
puted from those cases where both hypotheses would fpwe the same 
result? 

The following table funiishes the materials for this comparison. The 
fint hypothesis Is, that the signals tisveiaed the wire alone; the second, 
that iJiey traTersed the shorter route through the ground. In one 
column are the relative distances on each hypothesis; — in the other the 
deduced velocities. I infer from the discrepancies in the deduced 
vdodtieay thai the improbability of the second hypothesis is exceedingly 
great. 
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Bigiml. 


Kcgtater. 


Relative Distance. 
Hyp. L 1 Uyp. 11. 


Corresjioiidi 
1 "7?. I. 


ug Velocity. 
1 Hyp. IL 


8t L. 


P. 


676 


69 


128(10 


i:ill 


P. 


St. L. 


576 


69 


10478 


1<>78 1 


St li. 


C. 


1244 


727 


13097 


7661 


c. 


St. L. 


1244 


727 


17771 


10386 




L. 




977 


11405 


7458 


I. 


St L. 


14M 


977 


13484 


8817 


St I. 


St. L. 


2090 


1055 


14415 


7283 



All the results of the expenments made by the Coaai Suivey for 
the detorrainatinii of ilie velocity of the galvanic cuirent, have been 
most kindly placed at my disposal by my friend Mr. Walker, to whose 
immediate direction the entire work had been confided by the superin- 
tendent of the Sur\ c} , our honored Frcaideiit. These furnish the 
materiak for a scries of tables, containing the deduction from all the 
experiments. Collecting in one table all the ca.ses ^vhere the current, 
must U'd\i^ passed tlirough tlie ivires, and in another all those instances 
where the rrrouuJ iamished p in of the shortest circuit, we have two 
cquaiiuiis with two unknown (jiuuitities, viz., the velocity in the cjround 
and in th<; wires. Detemiining the latter iiultjj)endentlv, we liiid ih - 
velocity deduced from all those cases where the distance is shorter 
through tlie wire, to be, by twenty-six dilkrent comparisons, dependent 
on 708 re^idings, 15,000 miles a second. Subslitutine^ this value in the 
other equation, we obtain the nuraher of miles of wire to which the 
time of transmission corresj)onded. These e([uati()ns may be formed by 
aid of the method of least squares. The discussion of the results of 
all the experiments of the Coast Survey, namely, those on the lines 
from Washington to Cambridge, Washington to Cincinnati, W^ash- 
ington to Charleston, and Boston to New- York, show that the assumption 
of a transmission through the ground, w ith a constant velocity, does 
not materially improve the accordance of the observations. Indeed, in 
the experiments of Febniary 4, the only indication of a transmission 
through the ground is to be found in the fact, that tiie velocity derived 
from the St. Louis observations can be made to accord better with the 
mean of the other values, by assuming that the signals traveled 1030 
miles instead of 1045. The probable error of our estimate of the length 
Off the wire is mucii guater than this. 

The cases depending on 920 measurements, in which the shortest 
route IS through the ground, are twenty-two in number. The velocity 
deduced, on the assumption that the signals traversed the ground, would 
be 11,200 miles in a second. 
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Fram all these conaidemtioiia, I infer that in the St. Louis and Wash* 
ington experimeiitSy which were, of «U that have been made, the most 
fovDnble for exhibiting the phenomena) the signals were m no ease 
tiansmitled through the ground. 

We havo thoB endeavored to take account, as far as poenble, of all 
the sources of error which cannot be avoided, and to escape all those 
which can be. Oar leanlts, obtained from di£forent data, accord so well 
with one another, as to make it appear very improbable that the velocity 
of piopagation of the electric state produced in the iron telegraph wires 
by a i^Tamc battery is moce than 20,000 or less than 12,000 miles per 



From ibe combination of ail the Coast Survey experiments with the 
eleotro-magnetic telegraph I have endeavored to deduce a measure of 
the velocity which shall be as reliable as the nature of the case pmnita. 
The difference of the temperature, at stations so distant from one 
another, makes it appear unadvisable to introduce any correction for 
temperature, even were such a refinement of the same order of mag^ 
nitude with the imavoidubie errors of our measurements, and therefore 
congruous with their charact^^r. The temperature was, in all cas^ 
lower than the freezing point — the insulation not being sufticiently per- 
fect at other times to allow communication between very distant sta- 
tlcns. The temperatures reported were as follows : — Washing- 
ton, + 8°F.; Pittsbuigh, 0"" ; Cinoionati, + 3° ; Louisville + 3° ; 
St. Louis + 3°. • 

The distances used are the foUowing, in miles — tea per cent, having 
been added, as before : 



Waahiugton, 

ITd Philadelphia 
SSI M^lffw-York^ 

Csmbridge^ 



Washington, 

74 Haiper's Ferry, 
16ft 91 Cmnberhmd, 
:i09 235 144 Wlu-ti; 
57§ 504 413 200 CiociiUMtL 
WitthingtoQ to Cambridge, thruugh the ground, 3!i0 
WacihiiigtoatoCindniiiiS, huh 4^3 

The great length of wire assigned to the part between New YoA and 
Philadelphia is a consequence of the distance to which the line ascends 
the Hudson before finding a crossing-place. 



D«teu 


TenniniML 


ydodty. 


^b.«XTor. 


1849 Jan. 28, 
" 0«t 81. 

18C0 Fob. 4, 
** Feb. 6» 


Cambridg«v 
Gbcbiiati, 
8t Louis, 
Gharleaton, 


18000 

mso 

14900 
1«8M 


160 
184 
10 


7 
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7%e remltcmtis 15»890 miles per second, as the most prahable value. 

Mr. Walkcr^s experiment, 1850, July 8, with the Electro-chemical 
Telegraph.* rrave for the Telocity between Boston and New York (220 
miles) 13,333 miles a second. The wire of Baia's Telegraph is, how> 
ercr, of a different size from the other lines, and is coated over, to pre- 
vent oxydation. Should \yc assume the aignals to have been transmitted 
through the ground, Feb. 5, and Ju^ 8, we ehonld obtain the respeetiTe 
Telocities 10,090 and 10,820 miles per second. 

In spite of the mutual confinnation of the several results by one 
another, and although the acoordaace is efen remarkable, consider- 
ing the numerous obstacles and sources of error, it is nevertheless true 
that the observations mh^ht l>c still better represented by supposing 
the velocity to be different at different parts of the Hae. Is this assump^ 
tion admissible ? It is, if we have r^on to suppose that the velocity is 
dependent on the intensity of the current — for several batteries were 
interposed at intermediate stations on the line. The most powerful 
battery was at Pittsburgh, consisting of fifty Grove's cups, each holding 
a pint. The comparison of the different velocities appears to indicate 
that the greatest velocity of propagation was between Pittsburgh and 
Washington, and Pittsburgh and Cincinnati ; but I am not disposed to 
lay stress on this point. In order to determine whether the velocity of 
the current was the same, whfn a battery was interposed between the 
signal and registering statiaii, Mr. Walker made, as has been said, a 
special experiment, by continuing the Pittsburgh signals for ten minutes 
after the Wnshini^^on battery had been changed from betwet-n the 
groimd connection and the clock, to part of the circuit between tlie 
clock and Pittsburgh. Tlie difference Ixiween the times of transmission 
given in the two cases h so small as to h- pnieticnHy inappreciable, 
and probably owing to the unavoidable error* of reading. 

Eight measurements on the Pittsburgh and Cincinnati registers, where 
the battery was not inter j)ose(l, gn\<' i\< the time of transmission from 
Washington to Pittsburgli, 0.'> 0304;*. Seventy-four measurements on 
the same registers when the battery' was interposed gave this time of 
transmission 0»o;jlOG. 

Yet this does not furnish an answer to tlie (juestion, wlietlier the velo- 
city is a function of the intensity of the current ; for this intensity can 
hardlv be varied by a transfer of either the <-ircuit-breiULer or the 
recording apj)aratus to th(.' other side of the I min i v. 

I have taken no account of time requisite for the development of the 

• Alt Jour. I, pk 10& 
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galvanic current, — inasmuch as, according,' to the experiments of Jacobi,* 
this time must certain! v }><• n rpmntity of tlie second order, Avlien com- 
pared with the tinn requisite lor the propagation of the electric force 
along 1,000 mileisof iron wire.f 

Tliere are several Ciises in which the line separatini,'^ ihe clock-pause 
from the signal-pause precedes the clock-pause ou the Sl. Louis i^egistcr 
and follows thtj corresponding one on the Washington re^nster?. This 
was tirst discovered by Mr. Walker, who considers^ it to indicate that 
waves caused by breaking and closing the circuit may tmvel in opposite 
direction:* and cross one another, without interference. This view is 
theoretically startling to those who have lookt-d on electric phenomena 
asexhibitioiuiof a polar force, and 1 haveexaiiiined with j^reat carp nil tli*' 
cases of this kind which could be found. In none of them can i tind 
the distance between the signal-pauses on the two fillets to correspond, 
even approximately, to the velocity which the comparisi^n of the same 
fillets indicates. The interval is generally twicf gieat iis, would be 
due to the time of transmission. I have been compelled to look in a 
very difT^rent direction for the explanation of the phenomenon. ITie 
St. Louis operator often struck the break-circuit key twice in quick 
succession ; and in the cases under discussion it would appear that 
the interviil between these two consecutive signal- pauses w;ls very 
nearly e({ual to the time of transmission between St. Louis and Wash- 
ington, and that one of the signal-pauses was confounded with the clock- 
pause at St. Louis, and the other with the clock-pause at Washington. 

Two circumstances tend to corroboi ate this view : 

1. Tho length of the clock-pause is in all these cases greater than 
the average : ;ind 

2. The interval between the clock and signal-pauses is neither too 
great nor too small to correspond with this hypothesis. 

There are several other points which 1 would gladly have discussed : 
I will, however, confine myself to the mention of a ^ini^le curious 
fact. Reducuig the vel'^rif'.- f(jund by Wheatstone for iriction-elec- 
tricity in copper, by multiplying it with the ratio of the conductive 
power of the two metals, we have 51,090 as the corresponding velocity 
in iron wire of the same diameter (1.75 millimetres), at a temperature 



♦ Pogg. Ana, xlv. 23. 

f ITaldftts Comptes llcndua, vi. 62. De lu Rive, Arch, de i'Eicctr., iii. 288. 
^ PrxAtx^diuga Amer. ABfioc^ Charlestou, 1850, p. 124. 
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of 32° F. This is, to the velocity we bare deduced, almost precisely 
in the inverse ratio of the sectional areas of the conducting wires. 

It is to be hoped that still further materials may be collected during 
the ensuing winter, by the zeal of the Suptiiuieiident of the Survey 
and the indefatigable energy of Mr. Walker. The superior insulating 
power of tlie posts in freezing weather renders winter the most desira- 
ble ^'■,L-<_>n t' tr instituting experiments of this kind. It Is a circumstance 
in winch we, as Americans, may be warranted in feeling an honest pride 
that all the telegraph experiment, excepting those of Mitchel and 
Fizeau, which have been instituted for deducing the velocity of the gal- 
vanic current — a result so hnportant to science, and for the proper dis- 
cussion of teleQ^raph obser\'ations for longitude — have been made under 
the superinie rule nee of the U. S. Coast Survey, 

In futur> exjieriments, it appeiirs to rae highly desirable that some 
machinery c;i|i;ibie of delivering scvcial inches of paper per second, at a 
tolerably uiuiurm rate, should be employed to move the fillet or cyhnder 
on which the record is made ; tiiat tlie quiility uf the paper used should 
be as hue a.s possible, and that the adjustments of the pass and spiral 
sprin^T should remain unchanged during the continuance of tin experi- 
ment. Further experiments with Rain's Chemical Telegmph are desir- 
able, if me^ins can be devised for recording at each extremity of the 
•line by one and the same circuit, which is not impn.b:il)li'. 

The ordinary slsse of the telegraph wires is, jls i imdorstand, that 
corresponding to a weight of about 300 lbs. to the mile. Tin' new 
line now constructing, by the patentees of House's wonderful printing 
telegraph, between Buffalo and New Y jrk, is composed of wires weigh- 
ing from 600 to 800 lbs. to the mile. Experiments made with this 
lioA would be of great service in determining whether the velocity varies 
inch the section of the conducting wire. 
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THIRD DAY, AUGUST 21, 1850. 

0£KERAL MEETING. 
{£vmmff Setnan.) 

On TBS YOLCAVOXS OF CsKTRAl. AmBUCA, AHO TBI OXOORAPBICAL AKD 
ToPOGBAPBICAb FSATVUS OF NjOARAQUA, AS CONKSOTCD WfTB TBI 

pftOPOBXO IhtsB'Ocbasio Cakal. By E. G. Squier, K&q., Charge 
d'Affaires of the United States to tlie RepubfieB of Central America. 

No e(|ual extent of the American continent, perhaps of the globe, 
possesses so many volcanoes, active and extinct, or exhibits so monj' 
traces of Tolranic action, as Central America; that is to ?ay, the rc^on 
embraced hetween the Isthmus of Tehunntepcc and that of Panamn, 
or Darien. In the words of an eminent traveler, the entire Pacific 
coast of this remarkable country " bristles with volcanic cones," which 
form a conspicuous feature in every landscape, rising above the plains 
and undulutmg hills, and often from the edges of the great lakes, -with 
the regularity and symmetry of the pyramids. It is a matter of sur- 
prise and regret that, aflording as it does, so excellent a field for study- 
ing the grand and interesting phenomena connected w 'lih volcanoes and 
earthquakes, this country has not more particularly attracted the atten- 
tion of scientific men, and especially of those who ascribe to igneous 
and Yolcanic agency so important a part in the physical changes which 
GUT planet has undergone Himiboldt did not pass through Central 
America, although fully impressed with the importance of its geological 
and topographical investigation ; a deficiency which he deplores in many 
places in his published researches. Nor am I aware that any but very 
partial and imperfect accounts have been given to the world of the 
volcanoes of this countr)', and those have been by persons claiming no 
ccmsideration as scientitic men. Recognizing fully my own deficiency 
in this re«pect, I should not tliink of venturing on the subject, except 
in the hope of directing th(^ attention of competent persons anew to it, 
and thus contributing to supply the desideratum. And I may here 
ob>« rve that the difficulties and dangers which are popularly supposed 
to beset travelers in Central America, resulting from an unsettled state 
of society, and from tropical diseases and imperfect means of communi- 
cation, are fanciful, or have been recently in oreat part obviated. The 
student will find few serious o}>stacles to his investigations, and if he 
possess a just enthusiasm, witiiout which he is no true student, he 
will find means to surmount them. 
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Tho lime, too, is especially favorable to investigation on tiie pan of 
our countn men ; for apart from the good feeling which pei vades all 
clas«?es toward u^. down to the poorest Indian, the Governments of the 
various Stat« s are both willing and anxious to extend every possible 
facility to men of science who may visit the coimtry, especially those 
\ crsed in geology and mineralogy. Indeed, 1 have been both person- 
ally and officially urged to exert my influence to induce such to come 
there, and also authorized to a«;sure them of a cordial welcome, and all 
practicable assistance on the part of the authorities. 

The speedy openiniL; of regular steam comn.unii'ation with NicaragTia, 
by means of which the interior of f}ip couniry may be reached in ten 
days from New York, will, 1 am ^ure, uLso contribute towards induciog 
our men uf science to explore this almost virgin iield. 

The Volcanoes of Central America are all situated on the Pacific coiust; 
the eastern slope of the continent consisting of broken mouiiLuin ranges, 
which exhibit few traces of volcanic action. In fact, they occur almost 
in a right line, runntnt; due N. ^V. and S. E., commencing with the 
hifj-h volcano of Cartago iu Costa Rica (14,000 feet high), from the 
summii of which both oceans are visible, to Citlaltepetl, in the depart- 
meul of \'erH Cruz, in Mexico. There are several hundred volcanic 
peaks and extinct craters on this line, the mot^l remarkable of which are 
Cartago, Irasu, Turrialva, Barba, and Vatos, in Costa Uica ; Abogado, 
Cerro Pelas, Miriballes, Tenerio, Rincou de la Vieja, Orosi, ^ladeira, 
Oraetepec, Zapetero, Solentinami, Momobacho, Mju^aya, or Kindiri^ 
Managua, Momotombo (6,500 feet high), Las Pilas, Acosusco, Orota, 
Telica, iSania Clara, El Viejo (7,000 feel high), Coseguina, and Jolte- 
pec, in Nicaragua; Kl Tigre, Guanacaure, and Nacaome, in Httnduras; 
Amapala or Conchagua, San Salvador, San Miguel, San Vicente, 
Isalco, Paneon, and Santa Ana, in San Salvador; Pacaya, Volcjui de 
Agun, Vrdean dc Fuego, Incontro, Acatenango, Atitlan, Tesanuelco, 
Snpotiilan, Amil})as, Quesaltenango, and Soconusco, in Guiitemala. 
There arc many others which are nameless, or of which the names 
arc unk-novn. Some ten or twelve of those above named are said to 
be "aUve" (vivo), that is to say, they throw out smoke, and exhibit 
other evidences of vitality. But three or four, however, can be said 
to be active at present, of which, Isalco, in San Salvador, is the most 
remarkable, having been formed within the last eighty years, and 
Nvithin the recollection of persons now living. This volcano, and thai 
of Jorullo, in Mejuco, desehbed by Humboldt, are, I believe, the only 
ones wbicb bare originated on the continent since the discoreiy. It 
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arose frv)m tlie plain in ITTO. and cnvem what was then a line cattle 
hacienda or etitate. The oocupants on this estate wvrc alarmed by suiv 
terraneoiis noises and sho<-ks of earthquakes, about the end of 17€9, 
which «'^>ntinued to increase in Irmdness and strength until the 23d of the 
February tollowing. when lh<' earth ojx-ned about half-a-mile from the 
dw'ellin;^* on the estate, s^-ndinij out lava, accompanied by iir«* and smoke. 
The inhabitants tied ; but tiie vinpierns, or herdsmen, who vi>ited the 
<'stato dailv. reported a const:int increase in the pmnkc and tlame, but 
that the ejection of lava was at times su«;pend<xl, and vast quantities of 
ashes, eiiKiers, and stones .^ent out instead, forming an increasing cone 
around the vent, or crater. This process was repeated for alongp riod, 
but for many years the volcano has thrown out no lava. It ha«, how- 
«^TC'r. remained in a state of constant eruption, the explosions occurring 
every sixte en minutes and a quarter, witli a noise like the discharge of a 
park of artiUery, accompanied by a dense smoke and a cloud of ashes 
•nd stones, which fall upon every side, and add to the height of the cone. 
It is now about 1,500 or 2,000 feet in height, and I am informed by an in- 
telligent West Indian gentleman, Dr. Drivon, who has known it for the past 
twenty-five years, that within that period it has increased about one-third. 
At some times the eaqploaions are more violent than at others, and the 
ejected matter greater in amount ; but it is said the dischai^ges are always 
regular. With (he wind in a favorable direction, an annoying and some- 
times injurious quantity of fine ashes or powder is carried to the city of 
flonaonate, twelve miles distant. Tba volcano of Jorullo rose, I believe, 
in a aingle night ; but as we have seen, Isalco is the result of long 
4*ontinued depoeilSi and it aeems to me that most of the volcanoes of 
Central Am^ca, includin|]f some of the largest, have been formed in 
fike manner. In fact I have been a personal witnees e£ the origin of a 
new volcano, which, if it does not meet a premature extlngmahmmtr bids 
finr to add another high cone to those whieh now stud the great plain 
«f Leon. This plain, the finest I have ever seen* lies between I^tke 
Managua, (which has its outlet tiirough Lake Nicaragua and the Biver 
8an Jnaa into the Atlantic) and the Pacific. Here the Cordilleras are 
wholly interrupted, and the Almighty hand has smoothed the way for 
the giandest ^terprise which faiunan daring has conc^ed, and which 
Iramnn energy seems now on the eve of aocomplishing,— the openmg of 
a Ship Canal betwe^ the two oceans. Standing upon a moderately 
elevated point in this great plain, the traveler looks down upon one 
hand on the silvery waters of Managua, and upon the other on the 
kroad FsaeifiOi atretchrag fisr awsjr to " Oathay, and the Spice Ishuds." 
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A narrow belt of land less than 00 feet higher than the Lake, alone 
prevents Managua from sending her waters in the Western nit]?»'r than 
the Extern Ocean — into the placid Pacific rather than the uii bulerit 
Atlantic. This plain is traversed by a succession of volcanic cones, from 
the gigantic Moraotombo, standing boldly out into the Lake, to the 
memorable Coseguina, projecting its base not less boldly into the 
Ocean. Fourteen distinct volcanoes occur Aviliilii one hundred miles, 
on this line, all of which are visible at the same time. They do not 
foim u coutinuou£> range, but stand singly, the plain between them 
geuerally preserving its oriijrinal level. They have not been " thrust 
up," as the volcano ot jorulio seemed to have been, elevating the 
strata around them ; although it is not certain but the original volcanic 
force, being general in its action, rai>ed up ihu whole plain to its present 
level. AH these are surrounded by beds of lava, called by the na- 
tives tnal pais, literally bad country," extending in some cases for 
leagues in every direction. The lava current in places seems to have 
spread out in >lu > ts, (li wuiM elsewhere, howe\er, in high and serpentine 
ridges, resembling C yeli*peaii walls, often capriciously enclosing spaces 
of arable ground, in which vegetation is luxuriant : these are called by 
the natives corrulcs, yards. Hot springs, and openings in the ground emit- 
ting hot air, smoke, and steam, called int'ernales, are common around the 
bases of these volcanoes. For large spat t s i lie whole ground seems resting' 
upon a boiling cauldron, and is encrusted with mineral deposits. Around 
some of these volcanoes, that is to sav those having visible craters, are 
many smaller cones, of great regularity, composed of ashes, volcanic 
sand, and triturated stones, resembiing septal la. They seldom support 
any but a few dwarf trees, and are covered with coarse grass. This 
grass when green gives them a beautiful emernid appearance. In the 
di'y season this color is exchanged for yellow, which, after the annual 
burning, gives place to black, 'i hey constitute with their changes very- 
singular and striking features in the Central American IjukIm ajie. On 
tlie 11th and r2th days of A})ril last, rumbling sounds, rcseinbUng' 
thunder, were heard in the City ol l^euii. situated in the centre of the 
plain 1 have described. They seemed to proceed from the direction 
of the volcanoes, and were supposed to come from the great volcano 
of Moinotombo. which often emits noises, and shows other symptoms of 
activity, besides sending out smoke. This volcano, however, on this 
occasion, exhibited no uiiumul! indications. The sounds increased in 
loudness and frequency on tlie night of the 12tli, and occasional tre- 
mors of the earth were fell as tar as Leon. Early on the morning of 
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Suadiy, lilt 13th, an orifice opened nearthe base of the long extmguish- 
i'd \ ( icaiio of Las Pilas, nboiU twenty miles distant from Leon. The 
throes of the earth at the time of the outburst were very severe in the 
vicinity, resembling, from tlie accomits of the nativ(;s, a series of con- 
cussions. Tlie precise point where the opening was made might 
be said to be in the plain ; it was, howc\ cr, somewhat elevated by 
the lava which had ages before flowed down from the volcano, 
and it was through this bed of lava that the eruption took place. 
No people reside within some miles of the spot ; consequently I am 
not well informed concerning the eariier phenomena exhibited by the 
new volcano. It seems, however, that the outburst was attended with 
much flame, and that, at first, quantities of melted mntter were ejected 
irregularly in every direction. Indeed, this wa.s clearly the ca.se, as 
wm shown upon my visit to the spot some days thereafter. For a 
wide distance around were scattered large flakes resembling freshly 
cast iron. This irre*;ular discharge continued only for a few hours, and 
was followed by a current of lava, whicli tiowed down the slope of the 
liiijd toward the West, in the form of a high ridge, rising above the 
lops of the tree?, and bearing down everything which opposed its pro- 
gress. While this flow continued, which it did for the remainder of the 
day, the earth wn^ quiet, excepting only a veiy slight tn in i-. wiiich was 
not felt beyond a lew miles. Upon the 14th, however, the lava stopped 
flowing, and an entirely new mode of action followed. A series of erup- 
tions commenced, each lasting nbniit thrvo minutes, succeeded by a pause 
of equal duration. £Iach eruption was accompanied hv concussions of the 
earth, too slight, however, to be felt at Leon, attended also by an outburst 
of flame a hundred feet or more in heitrlit. Sliowers of red hot stones 
were also ejected with c^ch eruption to the height of several liundred feet, 
iloit of these fell bark in the mouth or crater, the rest falling outward, 
and gradually building uji a mnp nKuuid it. By the attrition of this pro- 
the stones became more or h -s r ( unded, thus explaining a pecuharity 
in the volcanic stones already alluded to. 'J'hesc explosions continued 
uninterruptedly for .'revt ii days, and could be accurately observed from 
Leon in the night. Upon the morning of the 22d, accompanied by Dr. 
J. W Li\ ingston, U. S. Consul for Leon, I set (mi to visit the spot. 
In > LUC had ventured near it, but we had no diilicuky in persuading 
some vaqneroM, from the N'illage of Orota, to act as guides. We rode 
wuh difficulty over beds of lava, until within about n mile and a half of 
the place, proceeding thence on foot. In order to ( htaiii a full view of 
the new vdcaoo, we ascended a high, naked ridge of scons, entirely 
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overlooking it. From thw point it presented tbc aj)pearancc of an 
immense kettle, upturned, with a hoh. knocked in the Ixittom, forming 
the crater. From this, upon <iue ^ide, ran oft" tlie luva stream, yet 
fer\ent witli heat, and sending oft" its tremulous radiations. The erup- 
tions hud ceasod that mornini^, but a volume of smoke was still emitted, 
which the strong northeast wind Bweptdown in a trailing current along 
the tree-tops. 

The cone was patched over with yellow, crystallized bulpliur, de- 
posited from the hot vapors passing up amongst the loose stones. The 
tree* all around were stripped of tht ir limbs, leaves, and liark, and 
resembled so many giant skeletons. Temptt-d by the quietude of the 
volcano, and anxiouij to inspect it nmre clossely, in spite of the entrea- 
ties of on gvudes, we descended from our position, and going to the 
windwuiU, scrambled over the inter\'ening lava beds, through patche* 
of thorny eactuses nud agaves, towards the cone. On all sides we 
found the tlak»'< of melted matter which luid been thrown out ou 
the tirst day of the t ruption, and which had moulded themselves over 
whatever tlu-y fell upon. We had no difliculty in reaehing the base 
of the fone. the wind driving oif the smoke and vapors to tin- lee- 
ward. It was perhaps a hundred and fifty or two hundred fei t high, 
by two hundred yards in diameter at the base, and of great regularity 
of outline, li was made up entirely of stones, more or Icss rounded, 
and of every size, from onn pound up to five hundred. No sound 
was heard when we reached it, except a low, rumbling noise; ac- 
companied by a very slight tremulous motion. Anxious to examine it 
more closely, and to test the truth of the poj)ular assertion that any 
marked disturbance near the volcanic vents is sure to bring on an erup- 
tion, we prepared to ascend. Fearing we might find the stones too 
maeh heated near the summit, I prejiared myself with two staffs, as 
supports, and to save my hands. The Doctor disdained such appliances, 
and started without them. The ascent was very laborious, the stones 
rolling away beneath our feet, and rattling down the sides. We, how- 
ever, succeeded in almost reaching the summit, when Dr. Livingston, 
who was a little in advance, suddenly recoiled with an exclamation of 
pain, liaving all at once reached a layer of stones so hot as to blister 
Iu8 hands at tlie first touch. We paused for a moment, and I was looking 
to my footing, when I was startled by an exclamation of terror from my 
eompanbn, who gave simultaneously an almost superhuman leap down 
tho nde. At the same instant a strange roar almost deafened me ; there 
MUMd to be a whirl of the atmosphere, and a sinking of the ma&s upoa 



Digiiized by Google 



FOR THB ADVAllOBMBirr OF 80IBN0B« 



107 



which I wns standing. Quick as thought I glanced upward ; tlio hoavoiis 
woro Ijlnck with stones, and a thoii5ard hghtnin^s thishcd anion;r them. 
Ail this was in nri instant, Jiiid in tlif snnie instant ] toown? dn«hirig down 
the side, reaching the bottdm at the same mcnK-nt with my companion, 
and just in time to escape the stones, which fell in rattling torrents where 
wc had stood a nionienl belorc. 1 net d not say that in spite ol' spiny cac- 
tuses, and rugged bi ds( f lava, wc were not long in |)Utting a respectable 
and safe di.->tance betAveen us and the tlaming object of o\ir curiosity. 
The eruption lasted for nearly fin hour, interBpered with lulls, like long 
breathings. The noise was that e^f innumerable blaBt-fumares in full 
op<*ration, and the air wns filled with projected and falling st(ine>. The 
subsidence wru» almost as sudden as the outburst, and we wailed several 
hours in vain for another eruption. Our guides assured that another 
attempt to ascend, or any marked di^llU'bance on the jilopo, or in the 
vicinity, would be followed bj an eruption, but we did not care to trj 
the experiment. 

From that period until I left Central America, I am not aware that 
there occurred more than one eruption, and that on the uccubion uf the 
falling of the fir&t conhidcrable shower of rain, on, 1 think, the 27th of 
May last. The di-scharges from this vent, consisting wholly uf stones, 
may ba\ e lieen and piubai)ly were peculiar, for the volcanoes themselves, 
and the cones surrounding them, generally seem to have been made up of 
such stones, interspersed thrcjugh large quantities of ashes and scoria- 
ccou^ sand, akemating w itli beds of lava. 

Although believing that nn^st uf the volcanic cones have been formed 
in lhii> manner, by gradual accumu...iiitu^, yet the volcanoes which have 
shown the greatest energy are low and irregular, and devoid of any- 
thing remarkable in their ajipt arance. Such is the Volcano of Co6e» 
gtnna in Niciinigua, the eruption of which, in lb3d, was one of the most 
terrible on record. 

On the muniing of tlie 20thof .bi i:u:;i y in tJuit year, se vend loud explo- 
sions were heard for a radius f)f a huiuln d leagues around this volcano, 
followed by the rising of an inky black cloud above it, through which 
darted tongues of flame resembling lightning. This cloud gradually 
spread outward, obscuring the sun, and shedding over everything a 
yellow, sickly Ught, and at the same time depositing a fine sand, which 
rendered respiration difficult and painful. This continued for two 
days, the obsciu^tion becoming more and more dense, the send faUing 
more thickly, and the explosions becoming louder and more frequent. 
On the thhd day, the ezploeions attained their maximttm, and the 
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darkness became intense. Sand continued to fall, and tbe people de- 
serted their houses, fearing the foofil might yi«kl beneath the weight. 
This sand fell several inchi^ deep at Leon, more than one hundred miles 
distant. It fell in Jamaica, Vera Cruz, and Santa Fe de Bogota, over 
an aiea of one tbouaaiid five hondred miles in diameter. The noise of 
the explosions was heard nearly as far, and the Supeiintendent of 
Belize,' eight hundred miles distant, mustered his troops, under the im- 
piesaioii that there was a naval ret ion off the harbor. All Nature 
seemed overawed; the birds deserted the air, and tbe wild beasts their 
fastnesses, crouching, terror-stricken and haimless, in tlio dwtHiti!^"? 
of mm. The people fur a hundred leagues groped, dumb with 
horror, amidst the thick darkness, bearing crof^ on thdr shoulders 
and stones on their heads, in penitential abasement and dismay. Many 
believed the day of doom had como, and crowded to the tottering 
churches, where, in the pauses <A the explosions, the voices of the 
priests were heard in solemn invocBtion to Heaven. The brighest 
lights were invisible at the distance of a few feet ; and, to heighten the 
terrors of the scene, occasional lightnings traversed the darkness, shed* 
ding a lurid glare over the earth. Ttaa continued for forty-three hours, 
and then gradually passed away. 

For some leagues around the volcano, the sand and ashes had fallen 
to the depth of several feet. Of course the operations of the volcano 
could only be known by the rcsidts. A crater had been opened, several 
miles in circumference, from which had t1o^v( d vast quantities of lava 
into the sea on one hand, and the Gulf of Fonseca on the other. The 
verdant sides of the mountain were now rough, burned, and seamed, 
and covered with disrupts! rocks and fields of lava. The quantity of 
matter ejected was incredible in amount. I am informed by the captain 
of a vessel which passed along the coast a few days thereafter, that the 
sea for fifty leagues was covered with floating masses of pumice, and 
that he sailed for a whole day through it, without being able to dis> 
tinguish excepting here and there, an open space of water. 

The appeaianoe of this mountain is now desolate beyond descriptkm* 
Not a trace of life appears upon its parched sides. Here and there are 
opemngs emitting steam, small jets of smoke and sulphurous vapors, and 
in some places the ground is swampy fnan thermal springs. It is ^id 
that the dischaige ashes, sand, and lava was followed by a flow of 
water, and the story seems corroborated by the particular smoothnc^is 
of some parts of the slope. Hie height of this mountam is not, I thuik, 
more than two thooaand five hmubed feet. The anniverBary of the 
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fleBintiop of this erapdon is odebimted in Hhe most tolenm maaner 
tluroiighoiit all Gmlnl AiMika. 

Hie yokano of San ICgud, in San Salvador, ia a ngoJair troncaied 
cone, nang dght thowaand feat abovie the plain. It emita a amaU phmie 
of amoka from its lop, but ita mptiona, wliiali are frequent^ take plaee 
near the baae. The Jaat of theee ocenmd in 1848, wben aerenl yenta 
were opened about two thousand feet above the plain on ita'eastem 
slope. It waa attended inth none of those appalliag phenomena which 
were obaerred at the emption of Cos^gama, and lava only was ejeeted 
with a little aahesvlram the great eiater. The lava eunents radiate, 
from Ihia monotain for manj le^piaa ia enreiy direutioD, mtenpoaing 
vast barriers to the tranJer in ^proaohing it. 

The Yokano of San SalTSdor, near the city of that name^ ia remarka- 
ble for the extraordinary aiie of ita crater, which is estimated by Dr. 
Weema, American Consnl m Guateoiala^ to be nine miles m ciremn- 
ferenoe, eloping like aa inTCrted cone to the depth of fi?e thousand 
feeU-almoat huige enough to receive the entire volume of VesuThis. A 
amaU lake ia visible at the bottom. 

The voleanoea m the vicinity of the city of Guatemala are better 
known than any othen in Gentral America, chiefly in comieetion with 
the earthquake of 1773, which canaed the afaandonmeat of the city of 
Old Ouatemala. Thia earthquake, however, doea sot aeem to haye 
bean aa violent aa many otheca which have happened ainee. And the 
accounts which have .been pnbliehed of the earth openmg and awallow- 
iqg entire houaes, vomiting fire, eto., are, aa observed by a late writer, 
inooRect and absurd. And in copying the monk is h accounts of the 
eataatrophe, modem anthois may aa well add ** the other interesting 
particulars of devils being seen to ascend out of the earth where it 
yawned, to assist in pulling down the saerad edifioea, and wooden 
imagea of the saints running away and beckoning the inhabitants to lol- 
low them, with other oceuirenees equally novel and surprising." 

A number of veiy severe earthquakaa have happened withm the last 
few jean. One oceurred m Guatemala in 1880, nearly, if not qute^ aa 
severe as that of 1778. In February, 1881, and September, 1888, 
aevera ahoeka were felt in Baa Salvador, and in 1841 in Ooata Bica. 
Tbe last nearly destroyed the city of Oartago, whkfh had previously 
auffiBied a simikr catsstrophe. liay, 1844» was diatrngnahed through- 
out Nicaragua by a aeries of earthquakaa occurring at regular intervals* 
over a period of seveial days. The city of Micaiagna suffinred much, 
and the wateia el the Itfke wen okaerved to liM and ftll with the 
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Much miifht be said on the phenomena of earthquakes as they occur 
in this counti-%'. Tlie shocks seem to be of two chisses ; the perpendicu- 
lar, which are felt only in tlie vicinity of volcano''-. ;ni(l (he horizontal, 
whicli reach over wide tracts of country. The latter are \ ery unequal ; 
in some places hein^ violent, and in others, nearer their assumed source, 
comparatively slight. The undulatinn^ movement seem.«< to be only a 
modification of the horizontal or vibratory. Sometimes these motions 
arc ail combined, or rather succeed each other with great rapidity. 
Such was the case with the earthquake of the 27th of ()ctob«;r last, 
which I experienced, and of which I can sj)eak more authoritatively. It 
occurred at about one o'clock in the morning. 1 was aroused from 
sleep by a strong undulatory motion, which wa.s sufficiently violent 
to move my bed several inches back and forth on the rough paved 
floor, and lo throw down books and other articles which had been 
placed on my table. The tiles of the roof were also rattled together 
violently, and the beams and rafters creaked like the timbers of a deeply- 
laden vessel in a heavy sea. The people all rushed from their houses 
in the greatest alarm, and commenced praying in loud tones. The do- 
mestic animals seemed to share tlie general consternation ; the horses 
atn^gled as if to loose themselves, and the dogs commenced a sunulta* 
neons burking. This undulatory motion lasted nearly a minute, steadily 
increasing in violence, until suddenly it changed into a rapid vibratory 
or horizontal motion, winch rendered it difficult to stand upright. This 
lasted about thirty seconds, and w&s followed as suddenly by a vertical 
movement, or a series of .shocks, sudi as one would experience in being; 
rapidly let down a flight of steps ; then declined in violence, but never- 
theless seemed to stop abruptly. The whole lasted about two minntes* 
and can be compared to nothing except the rapid moTement of a large 
and loaded railroad car over a bad track, in which there are undulations* 
horizontal irregularides, and breaks. 

No considerable damage was done. Some old walls were thrown 
down, and in various places around the country I have observed that 
rocks were detached and portions of cUffii broken off by the shocks. The 
thiok adobe walls of my hottsc were cracked in several places from top 
to bottom. Many other buildings suffered in like manner. The motion 
which seemed to me most dangerous was that which I have described 
as horiaontal, in which the earth seemed to eJide awmy from beneath 
my feet. 

The night was clear moonliglit, and it was very still; not a breath of 
anr seemed stimng. The orange trees in my ooiirt-yard* during the 
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c*^^ ntin lance of the imdulations, swayed regularly to and fro ; bat when 
the other movements followed, they had an UBBteady or tremulous mo- 
tk». The water in my well, which is rerj deep» eeemed also much 
agitated. The direction of the undulations was from ncnrth to south, 
and they were tliroughout the entire State of Nicaragua, and in 
Honduras and San Salvador, and even perhaps beyond these limits. 

I learned from old residents that, as compared with the others which 
have occurred within the last quarter of a century, this earthquake 
ranked as about seren, the nuudmmn being ten. 

All obeenrers here concur m saying that* while earthquakes are 
common at all times of the rear, they are much more numerous and 
violent at the entrance and close of the two seasons, the wet and the 
dry ; that is, about the last of October and the first of November, and 
the last of April and the first of May. They are observed as particu- 
larly numerous and severe after the heavy rains, at the close of the 
wet season in October. It is also observed that a general quiet seems 
to jnfevail, for a period, both before and after their occurrence. 

It IS difficult to discover the connection between these different phe- 
nomena; but there seems to be a concurrence as to the facts here 
stated. It is certainly tnie that the only shocks which I have felt were 
in the periods indicated, and it is also certain that nenrly all occur in 
the night. Perhaps, amidst the occupations and distFoctions of the 
day, the lesser ones pass unobserved. 

There are many striking features in the topography of Central 
America, which seem entirely due to volcanic agency. Those which 
have more particularly attracted my attention, are what are popularly 
denominated extinct craters, now {»rtially filled with water, forming 
lakes without outlets or apparent sources of supply, save the rain.s. 
Some of these occur on the mountain and hill ranges, and are sur- 
rounded by evidences of having been volcanic vents. But this is not 
always the case. I will take what is called the Lake of Masaya as an 
instance. This is not less than ten or twelve miles in circumference, 
and is not far from one thousand feet, perhaps more, below the general 
level of the country. The sides are sheer precipices of trachytic rocks, 
splintered and blistered, and exhibiting every indication of hnvinj^' been 
exposed to the intensest heat. Yet, if these Avere true craters, where 
are the lava, ashes, and other materials which they have ejected ? 
Tliere are certainly none in their vicinity which have enianuted from 
thera, no traces of lava streams surrounding them, nor are their edges 
elevated above the general level Upon one side of the particular one 
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whicli 1 have mentioned, rises the extinct volcano of Masaya or Nuidiri, 
with its proper cratf^r, whence have flowed vast quantities of lava, part 
of which, falling ovi-r the precipitous walls of the lake, have quite filled 
it upon that Some of the lakes are more or less impregnated 

with saline materials, but others are perfectly fresh, and abound in ^h. 
The burned and blistered wails indicate, it appears to me, that they 
lia\ e not been caused by subaideace, or the falling in of the earth or 
rock strata. 

The great plain of Leon, at its highest part, is elevated about two 
hundred feet above the sea ; yet, in the vicinity of the range of vol- 
canoes which traverse it, beds of lava, fifteen feet thick, have been 
found in digging wells, at the depth of seventy-fivo Spanish varas, or 
about two hundred and ten feet, and this at a point not the highest 
of the plain, but, according to my ralculations, only one hundred and 
thirty feet above the ocean. Un!< ss iln ro is some great en"or in these 
data, and I can conceive ot none, tin y winiM seem to prove that there 
ha-s been a sub.•^idence of the plain since tlie almost iutimtely remote 
period when the bed of lava flowed upward from the depths of the 
earth. I may mention that in the vicinity of the volcanoes, water h 
scarce, and can only be obtained by digging to great depths. The 
particular well which I refer to is at a cattle estate, ri^litcen miles 
norLli-ea-st of Lfon, and is upwards of three hundred feet in depth, the 
water pure, with no saline materials m solution. 

Mr. Stjuier here ob-< i ved that he should omit any further references 
to vol aiii aliluj\iL,^li there remained many facts of interest to be {ir*^ 
sented, in order to Mil unit, in compliance with request, some brief obser- 
vations on the gecHj;iM[!hical and topographical feiUnn > i f that part of 
Central America embrn -ed in the State of Nicaragua, particularly as 
connected Avith the pr tijosLd great inter-oceanic canal. He, however, 
wislied to say, once for all, that he had no prcjudic»^s in favor of one or 
the other proposed routes of communication across the continent, his 
only wish bemg that the hcst might be decided upon, and the grand 
enterprise Ciu-ried out. He did not appear as the advocate of one line 
of transit at the expense of the other, nor as the mouth -piece of anv 
set of speculatuis. The subject of artificial communication between the 
oceans had, he said, attracted attention for more than three liiuidred 
years, and upwards of one hundred books and memoirs had I) en written 
on the subject — ^most, however, based upon exceedingly nnjjerfect data, 
collected from various and often < uillictingand unreUable sources. The 
great problem cuunccted with the subject* and that which all hare 
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-ttteemed as vital to the question of tbe comiitiiiileatiini, has been this : 
/ff ike gmU Mm if ih$ CofdUkras tnUrrupttd at any point upon the 
ffrmt Omtral It^muef This question* observed Mr. B., I am enabled 
to answer in the affinnative. Between the great Basm of ITieangoa, in 
which are Lakes Managua and NicBFagna, and which is drained by the 
Bifer dan Joan, flowing into the Cairibean Sea — ^that is to say, between 
the western extremity of Lske Managua and the Pacific, the Cordillena 
are wkoUy interrupUd, and we have only the great plains of Leon and 
Oanejor rising, for a distance of three thousand yards, to an elevation of 
about sixty feet above the laike, and two hundred above the sea, and 
thence subsiding, in a gentle slope, to the ocean. It is through the 
Lske of Managua, and across this plain, other to the little port of Ta* 
marinda or the fine port of Bealejo, or else (and this is most probable) 
across the Llano del Conejo^ mto the magnificent Oulf of Fonseca, that 
the proposed canal must pass. It is true Lake Kicaragua approaches, 
St one or two points, to within about fifteen mOes of the Padfic, and it 
would seem that it ought be easily c<Hmeoted with that ocean. But 
between the two is a ridge of land of considerable height, across which 
no canal can ever be constructed, amply because no sufficient amount 
of water is to be obtamed at or near the summit to supply even the 
kaka^ of such a work. And a direct cut by which a supply might be 
obtained from the lake, would involve a tonne], large enough for ships, 
of some miles in length, besides munense and almost impossible cuttings 
for the remainder of the distance. This is sufficiently demonstrated by 
the survey, or rather reconnoisance, of Mr. Bailey. 

It is said that a practicable route exists between Lake Kicangna, by 
way of the river Sapoa, to the Bay of Salmas, a part of the Gulf of 
P^iagayo. But no authentic examination has ever been made, of this 
line, snd Mr* Sqiuer expressed his doubts as to its practicability. He 
could not,* however, presume to speak decisively, as he had not enjoyed 
an opportunity of <wAfwtniwg it m person. He would, nevertheless, say 
that, even if practicable, the contending winds which prevail in thb 
Gulf, and to which it has given the name of Papagayoe, would prove 
a ^nal disadvantage to it. Berides, so isr as eonmiunication with 
Califomia and the northern half of tho continenty as well as with the 
Sandwich Islands and China and the East In^ is conoemed, entering 
Ibe ocean at this pomt would be eminently disadvantageous. 

Mr. Squier continued by saying that a ship communication across the 
continent at this point involved, in his estimation, not only a canal from 
the great Nicaiaguan Badn to the Pacific, but also a canal for the 
8 
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ffl^ntinr part, if not tht irhnlr of the distance from Lake Nicaragua to the 
Atliatic* Thie Bimt San Juan, the outlet of this Lake, although proba- 
paaong an equal if not greater amount of water with the Connecticut 
or Hudaon riverB,--<and althoogh, for, by far the graaler part of its 
leDgUi, capable of being navigated fay our laigeat mer steamers, b yet, 
for reaaona whieh he had presented in a raoent communioatifln, in the 
J^rwidmte Jcwmait inadequate, under any practical improvement, of 
being made navigible for ships, — and any caoal not admitting of the 
eMy and rapid passing of the largest ships, would very impofectly 
meet or snbaerve the great ends of its construction and of commerce. 
SaoaH ateamere* such as are used on the tributaiies of the Mississippi, 
mnynowbe run on the liver; and with aome improvementa at the vari- 
ous rapids, steamers of a larger elaaa may be employed. 

It will, therefore, be neeeasary to cut a canal parallel to the river, 
from which the requisite supply of water may eaaily be drawn. The 
line would run upon the north bank of the stream, near the base of the 
hills which bound the valley on that side. It is possible the river 
might, by dredging, be used for a distance of twenty miles downward 
b&ak the Lake to the River Savaloe, in which case this seetioo of the 
canal would be shortened to seventy, perha^ to sixty mSleB, Mr. 
Squier said that this part of the proposed line had hitherto been jmssed 
with very little remark, on the assumption that here no difficulty 
existed, and that the river might readily be made to answer every desi- 
rable purpose ; yet, in his estimation, it was by far the most difficult 
part of the whole enterprise ; not on the score of feasibility, but of labor 
and expense. Tlie whole matter, however, resolved itself into a simple 
question of dollars and centos. It only required capital. 

The. great Lake of Nicaragua, one hundred and twenty-five miles in 
length by fifty in breadth, although quite shnllow at many points on 
the northern shore, is ncvrrtheless of great general depth, var) ing from 
$,\\ to sixty fathoms, luid may, without douht. be made navigable for 
ships of the greatest draught. Tlie only diiliculties exist in approach- 
ing the shores at either extremity ; but these may probably be obviated 
by pier work and dredging. 

Between Lake Kicanigua and the superior lake of Manai/ua is a 
nominal distance of eighteen miles. Hut the connecting stream, ealled 
Rio Tipitapa, is, in fact, for an extent of twelve miles, an e^tuan/ of Lake 
Nicaragua, and for that distance may probably be so cleared out as to 
be made navigable, from the head of this estuary, at a point called 
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San Fasquiel, to Lake Managua, a distaaee of five miles, there ia a nee 
ii about twenty-five feet. 

Hie greater part of tlus lise la abrupt, at a point abont a mile below 
the Lak^ ealled the FaUs of Tipitapo. Yeiy little water pasaea here 
exoept in the rainy Beason, and in the dry aeaaon the atream is some- 
tones whollf anapended. The rock is apparently a soft cakareooa ' 
braeeia, easily worked. A short seotioii of eanal is therefore indiapen* 
laUe here, extending from the Lake to the Falls* a distance of one 
ndte. Below this to San Pasquiel, at the head of tlie estuary from 
Lake Nkatragua, the bed of the atream ia deep, and the banks abrupt 
sad high, fonnmg a natural canal, whieh only needs proper dama and 
keb at its lower extremity, to fivnish a ehannel adequate to every pur- 
pose of navigation. * 

Lake Managua is a fine body of water, and of much larger size tham 
hss hitherto been represented. It is certainly not fiur from fifty or 
nzty mUes in greatest length by thirty-five in width, and ranges from 
tvo^ to ten and fifteen, and even forty fathoms in depth. The scenery 
which borders it is unsurpassed in beauty and grandeur. Upon the 
wwtfaem ai)d eastern shore, lifting their blue rugged peaks one 
above the other, are the mountains of Matagalpa, mergbg into those of 
Segovia, rich in metallic vehis. Upon the south and west are broad 
sad fertile slopes and level plains, covered with luxuriant verdure, and 
of ahnost unlimited productiveness. The volcano of Momotombo, like 
a giant warder, stands out boldly into the bke, its bare and blackened 
saoiBut, which no man has ever reached, covered with a light wreath of 
smoke, atteating the continued existence of those intenial fires which 
have seamed its ateep sides with burning floods, and which still send 
ferth bd and sulphuroua springs at its base. Within the lake itself 
rises the regular cone of Momotombita, so regular that it seems a work of 
art* eovered with a dense forest, under the shadows and within the 
deep lecessea of which, frayed by the storms of ages, stand the rude 
and f nmnfaig statues of the gods ot aboriginal superstition, raised long 
before European feet trod the soil of America, and to which the mind of 
the Christiaaised Indian still reverts with a mysterious reverence impos- 
sible to cooeeal. 

Between the north-weetem extremity of this lake and the Pacific, is 
the great plain already mentioned. Three lines across this plain have 
het-n 11 rgested ; 1st, by the left shore of the lake to the small port of 
the Tamaiinda; 8d, by the same shore to the well known port of 
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Realejo ; and 8d, by the upper shore of the lake to the Gulf of Fon- 
seca or Conchagua. It is probable that all of these lines aie Heanbie, 
bat a nunate Burvey can alone determine whidi is best. 

The &8t line suggested, that to the port of the Tsmarinda, is cou' 
siderably sh<nier than either of the others^^not eioeeding fifteen or 
oghteen miles in length. But, said Mr. Sqnier, the water of the lake 
upon its north-western shore is shallow. He had sonnded it in JjAj, 
1849. It deepened regularly from the shore to the distance of one 
mile, when it attained five fathoms. After that it deepened rapidly to 
ten and fifteen fiithoms. The country between the lake and the Tama- 
rinda, so far as can be ascertuned, it b^ng corned with forests^ is 
level, and ofiisn no insuperable obstacle to a canaL There is no town 
or village near the port, and it seems to have escaped general notioe. 
Nor is it known that it has ever been entered by vessels, except in one 
or two instances, for the purpose of loading Brsal wood. It is small, 
but tolerably well protected. It is not, however, a proper terminatioD 
for a work like the proposed canal 

The second line is to the port of Realejo, which is properly an inlet* 
formed by the junction of the BoSa Paula and Realejo Rivefs, and 
protected on the side of the sea by the islands of Cardon and Assas- 
sadores, and a bluft' of the main land. It is safe and commodious ; the 
water good, ranging from three to eight and nine fathoms. The volcano 
of the Yiejo, lifting its cone nearly seven thousand feet above the sea 
to the north-eastwttxl of the port, forms an unmistakable land-nuurfc to 
the mariner wh<ai no other part of the coast is visible. This line, start- 
ing from the nearest practicable point of Lake Managua, cannot fall 
short of forty-five miles in length. It has been said that the Dolla 
Paula might be made use of for a considerable distance, but auch is 
not the feet. There is no stream upon this line, which, as has been 
supposed by various writers on the subject, can be made avmlable for 
the uses of the canal. The " Rio Tosta" of which they speak, hy 
which, from its described position the Rio Tehoa is supposed to be 
meant, (for no ** Rio Tosta" exists) is a small stream, insofficieiit for 
any unportant purpose. I can discover, said Mr. Sqnier, no reason why 
this line cannot be advantageously pursued. It has the present advan- 
tage of psssing through the most populous and best cultivated part of 
the country, and terminating at a point already well known. 

[Mr. Squier here pointed out this line on a finely painted panorama of 
the whole plain of Leon, from the lake to the ocean, in the centre of which 
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11 tlie eitj of Leon, onco one of the finest in sU Spanitli America. Th» 
irtB eiammed with great interest.] 

, Td Ae tbiid fine, nemely, that from Lake Managua to the Gulf of 
F(iQgeea» public attention has neter been generally directed. It never- 
tlnlesB seems to offer greater advantages than either of the othen. 
Hie golf or bay in question is unequalled by any on the continent or 
peibsps on the globe. It much resembles that of San Francisco, and 
nay be described as an imdiense harbor, in wbich all the fleets of tbe 
vorid may ride in safety. Its entire length within the land is not &r 
from one hnndred miki, by perhaps forty in average breadth. The 
thns States of San Salvador, Honduras, and Nicaragua touch upon it 
M the adjacent coasts are of unbounded productiveness. It embraces 
sevenl islands of considerable sise, surrounded by water of such depth 
M to enable vessels to approach dose in shore. The most important of 
these, from the dicumstance of its siie and the fact that it commanda 
sad is the key to the entire Gulf, is the Ishmd of Tigre, belonging to Hon- 
duras. Thisishmd was the head-quarters of Drake during bis operationa 
n the South Sea. It is about twenty miles in circumference, level near 
the shore, but rising regularly and gradually to a perfect cone in the 
eentre. Upon this island is situated the free port of Amapala. Its 
ponesrion by any great maritime nation would enable it to exercise an 
iaflnsDoe and control over thecommeroeof the western part of the conti- 
amt, irhich the possession of Gibraltar by the English enables them to 
emdseover the commerce of Europe. From the south-eastern extrem- 
ilf of this gulf extends a large estuary or arm, called the Estero 
Bcal. Its course is precisely in the direction of the Lake of Managua, 
vhich it approaches to within fifteen or twenty miles, and between it 
ind the hke, is the plain of Conejo, which is, in fact, a part of the 
pbin of Leon. This Estero is as broad as the East Biver at New- 
Tcvk, and has for most of its extent an ample depth of water. At 
thirty miles above its mouth it had fifty feet There is a narrow bar at 
its mouth, upon which, at low tide, there are about three fothoms. The 
tide rises, however, nearly ten feet and with artificial aid the bar could, 
donhllem, be passed at all times. This Estero is one of the most beaa> 
tifid natural channels that can be hnagined, preserving, for a long 
dirtaace, a very nearly uniform width of from three hundred to four 
hmufaed yards. Its bonks are lined with mangroves, with a dense boek- 
groondof other trees. Captahi Bekher, R. K., ascended the* Estero 
&r thirty miles in a vessel drawing ten feet of water. From the head 
ef tide-water in the Estero to the lake is not more than twenty or twenty- 
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five miks. In case the canal is ever biiUt» said Mr. S., I am coovinoed 
this must be its route. The advantages whioh would remit to such a 
work Trom terminating in the Gulf of Fonseca are Teiy great* and so 
obvious that it is needless to recapitoUte them. 

It may, therefore, in view of the preeeding foots* be safely as- 
serted that the passage from Lake Managua to the sea is eminenllj 
feasible. 

The leng^ of the j^roposod lino of communication, for ships, fr<Mn 
sea to sea, can only bo d* tomiincd by actual measurement. Mr. Sqaier 
said that, nevertheless, he would venture to submit the foUowtng cal- 
culation : 



T.enixth of the River Hun Jiiaii I'O niilee. 

Pari of Liike Nicaragua to V»o travir*. d llu do. 

LcDgth of Rio Ti]>itapa, 18 do. 

Length of Lake IbiuigiuK 50 da 

From Lake to Renlejo^ 46 do. 



Totel, 818 miles. 



From this must be deducted twenty-five miles, in case the line is 
terminated at the port of Tamariiula. In case it should terminate iu 
the Qulf of Fonseca, it is possible it would not be many miles longer 
than to Realejo. The extent of actual canalization therefore would be, 
to Realejo, one hundred and twenty to one hundred and forty miles; to 
Tamarinda, ninety to one hundred and ten; to Fonseca, one hundred to 
one hundred and twenty. 

It is useless, said Mr. Squier, in conclusion, to enter into calculations 
respecting the cost of the proposed -svork ; for, until there is a detailed 
survey of the enUre line, it must be wholly a matter of conjecture. It 
has been variously estimated at from twenty millions of doUai-s to forty 
millions of dollars. Assume it to cost one huudred millions of doUars, 
which may be as near the truth as any other calculation, still it is enough 
at present to know that it is feasible, and that its benefits, immediate 
and prospective, will 1>e sufficient to compensate for the expenditure of 
double that amount, startling as it may at first appear. It is of course 
impossible to calculate with anything more than approximate accuracy 
the advantages which, on the score of economy alone, would rf»ult to 
the world from the construction of the proposed canal. Its general 
benefits to mankind, from the augmentation of commerce, the open- 
ing of new markets, the creattou of new souroes of demand, and 
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Um obeapenhig of idl articles of import, with the eooieqiient increase 
at mmafactares and agricultural supplies, cannot be estimated by the 
narrcnr standard of dollara and cents. The employment which would 
be gtren to the overgrown and starving populations of Europe ; the 
new fields which it would open to enterprise ; and the diffnBiop of 
lightr knowledge and civilization, which follows always upon my great 
hnproTement in the physical condition of mankind, and which increases 
with every saving of an hour's time or a mile's distance in the commu- 
nication between nations — all these are considerations which must lead 
the statesman, the philosopher, and the philanthropist to regard the 
proposed undertaking with deeper interest than any which has yet claimed 
the attention of mankind. The conjunction of time and circumstances is 
favorable to the work ; and it now seems that the " Star of Empire," 
which stood still for a while on the crest of the Cordillen^, is de^aned 
to pass westward to its culmination, while the giant arm of conjoined 
capital and labor smites through the bairifflrs which Nature has set up 
• between two hemispheres. 

In some conversation that ensued between members, after the con- 
clusion of these observations, Mr. Squier mentioned, as a most interesting 
and important fact, not only as connected with the proposed work, but 
with the whole question of Steam Navigation in the Pacitic, tluil a hirge 
bed of coal had recently been discovered in San Salvador, on the banks 
of the river Lempa, about sixty miles from the (hilf of Fcmscca. It is 
s<'nn-bituminous in character, rp:i.'mbling the Mount Savage coal. He 
bad sent specimens to the Department of State in Washington.* 

Pbof. SiLUMAN observed that the Tolcadc nature of the country had 
been advanced against the construction of the proposed work at this 
pomt» and inquired what importance was .to be attached to the objection. 



* Some of this ooal has been analyzed and found to contain, 

Volatile matter, ..... Ofi.S 

Carbon, ....*. Sft,ft 

Aah<% (white) ..... 9. 

100. 

Otiker fnigrnoniB (iiffntie) taken from another locality, extiibited. 

Volatile uiatter, . . . . . 11. 

Garboi^ ...... 

AA9% ...... 64bS 
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Mr. Squier replied that the general effects of volcano^ had been 
much overrated ; that their pennai\cnt influencas were comparatiTely 
local ; and that, on the line in question, there was every reason to be- 
lieve the volcanic force had pretty completely exhausted itself many 
ages ago. At any rate, it is evident that the general features of the 
country, between the Nicaraguan Basin and Lakes and the Pacific, had 
undergone no material change for centuries. Ue thought the objeotioa 
entitled to no serious consideration. 

Prof. JoBNBov mqnlred respecting the climate* and its effect upon 
northern constitutions ? 

Mr. Squier rephed, that situated between latitude ten and thirteen 
north, the climate is essentially tropical, but it is favorably modified by 
a variety of causes. Upon the Atlantic declivity it is unquestionably 
warmer than in the interior or upon the borders of the I'acific, more 
himiid, and more subject to rain. The country, too, is low along the 
coast, with numerous lagoons and inlets, and consequent! v -mnre infest/^d • 
by annoying insects, and more subject to fevei-s. The climate is, how- 
ever, more salubrious than would be supposed under the circumstances. 
This is illustrated by the fact that in tlif months of March and April. 
1840, a party of American emigrants, one hundred and tiity in nnnili. r, 
spent upwards of six weeks at this point, and notwithsUmdmg the sud- 
den transition from mid-winter to tropical heats, not to mention inadc- 
qunte shelter and inditlVTont food, not one was seriously affected by 
illness. The s^une party, it may be mentioned, passed up the San Juan 
under the weirst of circumstances, suffering great expoi^urc:^, and re- 
mained iu the interior and upon the wt stern co.ust until the middle of 
August, with scarcely any illness amongst them, and that little generally 
the residt of carelessness or exce^ss. But a single member, >\ li^^ < health 
had been ijhattered by dis.^ipation at home, and whf«e habits would soon 
have proved fatal in any cliniate, rVvd (hiring this period. 

The valley of the San Juan uiu < jiassed, the climate i-^ unsurpassed 
for sulubriiy by any equal extent of territory uiHler the tropics, or per- 
haps in the world. The year is divided, rath«'r anomalously to ilio 
stranger, into two seasons, the wet and the dry, the firet of which is 
called winter, and the latter suianier. The wet season conmiences in 
May and lasts until November, flnring which time, but usually near tho 
commencement or dose, rams of so[n> d lys' duration are of occasional 
occurrence, and showers are common, but do not «iften happen except 
late in the afternoon, (commencing about four o'clock) or in the night. 
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They are seldom of long duration, and often days and weeks elapse 
without a cloud obsouring the sky.^ Probably not more thaa oiM^ibi{^ 
of the amount of rtun falls during these six moDtha in Nicaragua, tiiat 
falla in the latitiide of New York during the same period. During thk 
BeaiOD, the verdure and the crops, which during the dry season become 
■ere and withered, appear in full luxuriance. The temperature is very 
equnblc, differing a litUe in diffoent localities, but preserving great 
UDiforraity all over the country, exoept in the mountainous regions. The 
range of the thermometer is from scvonty-eight to eighty-eight ; in some 
instances sinking to seventy-seven during t he night, and rising to ninety 
in the afternoon. During the month of June at Grenada, the average 
height of the thermometer was eighty-two degrees of Fah.; in Leon, 
during the months of July, August, and September, eighty 'three. Out 
of the sun, this temperature would prove agreeable to most persons. 
Thoe is almost constimtly n co' ] and pleasant breeze blowing for the 
most part from the N. £. Th(' nights arc delidous, and sleep is seldom 
if ever interrupted by the heat. For weeks together, the thermometer 
has marked seventy-nine at ten o'clock in the evening, and seventy* 
eight at sunrise. During the dry seascm, in December and January, 
the temperature is less, nnd the nights positively cool, though not un* 
comfortable. The sky is cloudless, and trifling showers fall at rare 
'intervals. 

Prof. Johnson inquired further, what kind of labor could probably 
be employed to advantage in constructing the proposed canal ? 

llr. S4UXIR replied that it is not to be doubted that the surveys, ex- 
oavations, etc., on the San Juan will not only prove the most difficult of 
any section of the proposed canal, but, from the nature of things, be 
attended with greater injury to the health of those engaged there. The. 
foveats which line that river are dense and dank, and the removal of the 
trees and other vegetation, and the consequent exposure of the rich 
sarth, the accumulated vegetable depo6it of ages, to the sun, wovld 
prove a proGfic source of fevers and kindred diaeaaea. The evil conse- 
quences can only be averted by employing here, as elsewhere, the 
nativea of this latitude, inured to labor and hardened to exposure. In 
foet, the principal reliance throughout must be upon this kind of labor- 
ers, who, for two rials (twenty-five cents) per day, (the standard price,) 
would flock in all desirable numbers from all the States of Centnd 
Arnica. For a wudio (six nnd a quarter cents) per day, eaeh man 
providea hia own auppoity without further cost to fak employer. The 
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jAboiing population is eminently docile, aed cm soon be brought to 
perform any kind of timpte labor, |iieb as eaoavatiog* eleaiiog, qnanry- 
ingi buroing lime, etc., in a aatisfactor^r manner. 



THIED DAY, WEDNESDAY, AUG. 21, 1850. 

( Continued.) 

m 

ssonov OF oaOLOOT Axn natcral bistort. 

The Section assembled at 10 A. M., Prof. U. D. KooEas in the 
chair. 

Several fine microscopes, of both English unci American manufac- 
ture, being present, a C'ommittee of three was appointed to examine 
them and rejjort thereon; — said Committee consisting of Prof. L. AgJis- 
' siz, of Harvard, Thos. Cole, Esq., of Salem, and Dr. W. J. Bumett» of 
Boston. 

The following papen were read : 

1. Off TBB SfRncTURB OF TiiK MomTH IN Crustaoba. By Prof. Li. 

AoAsso, of Harvard. 

An inTeatigation into the natnre and character of the moutJi of the 
lower anhnaib may seem unworthy of being brought befofs this body. 
But snch Btndies are mtimately connected with the higher pxineiplea of 
plqrnology. 

Let US examine the number of pieces of a lobster. We find the taQ 
oODflistmg of seven pieces ; and the month, head, and thoniz, of four* 
teen ^ore ; so that the latter are double the fonner. 

Ndw, in the caterpillar the body is composed of twelve pieces, and 
one for Ae head ; but the head is divistble into three; so that we have 
fifteen in all But in perfect intecta we find a somewhat different dis- 
position. The body has nine pieces, the thorax three, and the bead 
three. The body, therefore, being divided into threes, and the multiple 
of tinree — 

The question now comes, is this combination {^mdameatal, or is it 
mere eomndence? 
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In the lobster we find three different parts, with the month ; and 
here I will mention that, with the.Articulata, all the proceKcs have the 
tame moiphological meaning — ft elaw ia the aame as a mandiUe or an 
antemut, ete. 

Thon we have six parte m the thorax, five having gills ; and the sixth, 
whicli h Ls hitherto been oonridered a jaw, I now think is the laat of 

the thoracic legs. 

We have, then, three for mouth, six for head, and six for thorax; it 
being three and its multiples. 

Let us now look to the tail, composed, as we have said, apparently 
of aeren fneees : la the compoond and last joint we find two rudimen- 
taiy joints, so that it must be divided into eight; so that the tail is 
really composed of nine pieces. 

Then, summing them together, we should find three for mouth, six 
for head, six for the tiiorax, and nine for the tail 

Can tJus peculiar combination be the result of coincidence? It 
appears not. The principles of mathematics are exemplified in nature ; 
and whon we see conditions based upon sucli pure principles, we arc 
induced to the belief that an Almighty and Infinite mind was their 
creator, and established the beautiful laws on which they rest 



Notice of thk Discoveuv ok the Uri'Hit Jaw with Teeth, of the 

ICUANODOX, IN THE WeALDEN StRA 1 A AT HaSTIN(;S. IN SUSSKX, 

E.NOL.vND. By Rkcinald Neviu-k Maxtell, Esq., C. E. 

Allhough no vt'stiojctj of the Iguanodon or other colossal reptiles, 
whose rmiains occur so abundantly in the ^^"ealden strata of tlu' south- 
east of England, have been discovered in America, yet the remarkable 
osteological characters of the gig'intic herbivorous saurian of the 
Weald — the Iguanodon — impart an iiitrr*-;t to its structure that cannot 
fail to engage the attention of the paleontnlogigts of this country. I 
therefore beg to state, that, a few days before my departure from Eng- 
land, my fatlier obtained a portioji of the upper jaw of that reptile, with 
seven teeth in tlv^ir natural situation. This specimen exhibits, for the 
first time, the mature worn molars attached to the alveolar process; 
and shows thai the poiiition of the teeth in the upper maxilla is the re- 
verse of tlut in the lower jaw, as my father and Dr. Melville had in- 
ferred from the form and structure of the isolated teeth. Thus the 
Startling inference that the arrangement of the dental organs in the 
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Iguanodon was analogous to that in the Rumiaantia, is conBrmed : the 
lowr teeth are placed with the thick coal of t immpl and hard dentine 
on the inner aspect of the jaw, and the upper teeth have \\mr thick 
enamolk'd surface on the outer side. Thu*!, the statement in the 
Memoir on the Dentfil and Maxillary Orgams of the Iguanodon, pub- 
lished in the Philosophical Transactions, (and for which the royal j^'old 
medal was awarded in 1818,) is completely established . A portion ot 
the zygomatic process remains attached to the specimen, and its direc- 
tion resembles that ob.scrvable in the Rhinoceros, and differs from that 
of any known reptile. Figures and anatomical details of this most 
valuable acquisition will be laid before the Koyal Society of Iioodou. 



On a New Gkhbric tm nr the Class or Worms. By Chablbs 

GiRARD, Cambridge. 

In wliatever light we may view the animal kingdom, -whetiier foiTn- 
ing a serie«, one and uninterrupted, from simple to v.im-e romplicatod 
forms, or composed of groups independent from each ( tliri , u remains as 
a fact, that the animal now under consideration, combines in itself, the 
general character of two distinct groups. Its general form is framed 
upon the nlnn of Pl«cico]n, but in addition, it has lateral appendages, 
(gtUs) rcmmding us of the s^ime organs among annelids proper. 

The body is flat, elongated, terminated at botli extremities by a disk, 
on which the animal crawls about, in the fashion of the earth measurer, 
caterpillar, and leeclies. 

Indeed the body seems more ahke that of a leeoh, thus showing a 
a third group to which it bears a great analogy. 

This strange combination of character evidently shows a generic 
type, not described, as far as I know of, and for which 1 would propose 
the name of PhylMnunchua. 

Phyllobrancuus Ravenelii, is the only species known of the genus'. 
The specimens that I have examined arc nearly two inches long. The 
greatest width, taken on the anterior third of the length, is three- 
eigiiths of an inch, the respiratory appendages excluded. These 
dimensions are taken on specimens preserved in alcohol, and more or 
less contracted. Nu doubt, therefore, that during life, when the juiimal 
% in activity, the length and breadth will be found alternately 
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mcreased and dimiiufthed. Both extremities of the body are tapering . 
the posterior one the most. The anterior disk, sub-circular in its form^ 
and of three-eighths of an inch in diameter, is connected to the body 
by avery short and coatrsctcd, cylinder shaped peduncle. Its inner 
surface shows numerous small tubercles, disposed ia i^pilar lines, radiat- 
ing from the centre towards the pei^heiy* The outer surface is not 
entirely smooth, or does not appear so, inasmuch as the radiations are 
to be observed through the disk, which h rather thin and transparent. 
The anterior region, where the mouth ii situated, has nothing to distin- 
goish it from the rest of the body, except as bebg deprived of 
appendages. The rings composing the body are murrow, and much 
more distinct on the inferior surface than on the upper one, where the 
body appears almost smooth. Thirty-one of these rings have on both 
sides n n^embranous appendage, extmal respiratory oigans. (the so 
called gills among annelids,) all of them similar in shape and structure 
being merely a little larger on the middle of the body. They con^t 
of a foliated expansion with several radiating folds, the outer edge being 
bbed or rather fringed ; under the microscope, they exhibit a net-work 
of small vessels, but it is difficult to tell at present whether there are 
regolar meshes or a few anastomoses. The eiamination of living 
speomens alone will settle this question. At the base of their insertion 
there exists a dilatation or bubble, seen externally when filled by the 
circulating fluid. 

Two rings deprived of appendages come sext. Then again a con- 
traction, followed by an elliptic dilatation, composed of smaller rings, 
ten or twelve in number, succeeded by a small caudal and terminal 
oblong disk, showing the same structure, although less apparent, as the 
anterior one. 

Nothing is known of the habits of Uiis animal, except that ,it waa 
found fixed t * the body of a Skate cauglit in Charleston, (S. C.) Harbor, 
and observed by Dr. St. Julian Ravenel, of that city. 

Of the internal structure I am not prepared to give any account* 
from the want of a sufficient number of specimens, and in a ftedi con- 
dititm. It is to be hoped that further attention will be given to it, and 
anatomical investigations be made, to illustrate s structure which we 
nay expect to be as striking as the zoological form. 

At the conclusion of this paper. Professor Aqassdb stated, that it is 
very rare to find intermediate animals existing between types. Now 
this specimen exhibits characters of three groups, and thus plainly 
shows that these characters eamiot have much value aa the bases of 
types. 
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0» THE Connection of the Deposits of Common Salt with 
CuMATE. By Prof. H. D. Roqebs, of Boston* 

Tkis paper aims at showing that there is aa intimate ooonection 
between the present basins of salt water and the existing distribntion of 
the earth's efimates— a eonnection whbh, folly established, promises to 
afford us, through a study of the distribution of the andent BaHferous 
deposits, much insight into the climates of the earth in the past periods. 
A sound geological theoiy teaches that the (»i|^nal source <^ the salt 
of the great ocean, and of all the salt lakes, was in^the chlorides of the 
volcanic minerels and roehs of the earth's crust. The action of the de- 
scending ram is to decompose these rocks, and to dissolve and float away 
into the receptacle of the sea the soluble salts which they contain. 
The geological revolutions, shifting at successive times the waters of the 
ocean from their bed, have laid dry a portion of the sediments, leaving 
behind a part of the sea water to be evaporated, and impregnating the 
strata with its saline mgredients. Thus, we find, that all the marine- > 
deposits, however far removed at present from any ocean, contain an 
appreciable quantity of sea-salt. In those climatic regions of the globe 
where the prevailing winds are excessively dry, and in those alone, do 
we find the inland Caspians, receptacles of water without outlets; and 
all these Caspians, without exception, are basins of saline water. Tho 
reason of thb is very obvious. The constant drainage of the circum- 
jacent districts, bringing into these insulated basins fresh accessions of 
salme matter dissolved or leached away from the strata over which 
they flow, and an arid climate, where the evaporation can carry off the 
surplus water, and prevent its flowing on into the geseral ocean, are 
the conditions for accumulating, in these receptacles, this constantly 
growing supply of salt. By this equilibrium between the dratDage and 
tiie evaporation, the waten of insulated lakes become at last so strongly 
impregnated as to deposit or crystallise the salt upon their maigins. 
Following up the same general fact of the incessant solution of the 
rocks, we behold in the great sea itself, a basin, like the other salt ones, 
which has no outlet for its surplus supplies but back again mto the 
atmosphere by evaporation. Looking, then, at the primeval condition 
of an atmosphere, of aqueous vapor, and at the state of the ocean just 
after the period when the earth's general temperature had ceased to be 
incompatible with the liqiud state of water, it was a fresh ocean and 
not a salt one. 

Professor Aoissiz, upon the conclusion of Professor Rogers' obser. 
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TStions, remarked tliat the facts and views unfolded did, as the author 
said, furnish a now means of interpreting the ancient climates of the 
globe. From the fossil vegetable and animal organic remains, geologists 
have long felt themselves provided with sensitive indexes of the past 
temperatures of the earth at different periods, but now they have been 
furnished with a species of hygrometer. 



5. Oh Utaicubs as thb PiuifORDiAL FoBus OF ALL Aniiial TiB9L*B8. 
fiy Dr. W. J. BtmNBiT, of Bostoo. 

With the promiilQration of the cell-doctrines of Schwann and Schlei- 
den, morphological science inmiediatelj acquired a hixais for it progress, 
such as had lonuf been sourrht for. 

All the organic sciences then took a wider stride in advance than 
may again be seen for some time to come. 

Here was a fact attained, grander than any that had before or hius 
since occurred, beca\ise it admitted of a generalization more wide, and 
an application more apposite, than any other. 

But it has been here, as witli other great and marked discoveries in 
organic science. 

A fact of such uiiivei-sal application, and seeniiti^ly serving as a foun- 
dation for such an extensive series of phenomena, was alhjwed to rest as 
such, b<2cause it was such, and a vast numl)! r of facts allowed to pass 
unnoticed, because they were irreconciiubic with the coudiiions of the 
grajid principle evolved. 

Smce the days of these cell-doctriues, it has too often been the case 
that physiologists hii\ e been content to know that this or that structure 
m question, was based on cells of a peculiar or common kind. 

Prom the universnlity of the law of cell-basis, there came the denial 
of the statement, that organized forms may exist without primitively 
existing in the state of nucleated cells. 

And thus, there have been constantly what may be called extreme 
opinions, which have been allowed a certain scientific value, but which 
certainly knew no real scientific basis. 

Of later days, when better instruments are at hand, and when ob- 
8er\ations have become more numerous, and have bcLii more success- 
fully conducted, results have been attained, which, as they belong to a 
lower stratum (the Kocene, if I may thus figuratively express myself). 
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may coiifideiiily be expected to induce a greater unity of opinion on 
these subj(»cts. 

At the lasit year's meeting of the Association, I had the pleasure of 
presenting n paper, containing the results I had attained .upon the 
morpbolocry of animal cells. 

The prominent view there advanced was the identity as to nature of 
the cell and nucleus, in oppr.vition to the opinion of Schwann, wh<>, as 
is well known, has regarded tliom as entirely dissimilar. I maintained 
that the nucleus, at the earliest possible period \y»> couM perceive it, 
was a very minute granule — solid — but which, as it grew by aggrega- 
tion, became an utricle; which last, by expansion, widened into a cell, 
inside of w hieli was subsequently formed a nucleiis by the condensation 
of the iudividualiziiig contents. Since then, I have met with no facts 
in my own observations in opposition to these views ; ou the other 
hand, a (piite extended series of investigations, particularly in matters 
of pathology, has led me to bo more strongly impressed as to their trutii. 

But by the aid of one of the best microscopes (Mr. Spencer's, ofN. Y.), 
a still farther step has been taken, and we are now able to rest on the 
confines of the organized world — to watch, n.s it were, the first dawning 
rays of life, Jis they burst from tlic impenetrable daikiiess beliind it. 

The formation of cells from nuclei, or rather that they were formed 
from nuclei, has been a point well settled ; but the nature and condi- 
tions of these nuclei or granule have been left for better instruments to 
determine. 

The question now is, what is the nature of these granules, which we 
constantly meet with in connection with cells and cell-furmation ? 

Hitherto, they have iMicn regarded as a very minute portion of matter, 
agglomerated in a spherical form, which ultimately became solid, and 
gave rise to the cell -membrane. • 

By the piercing ligiit of our best microscopes, they are found to be 
utricles, or minute hollow spheres, having a membrane and contents. 
Granular matter, therefore, used in connection with cells, has this defi- 
nition, this being the point on which unorganised and organized forms 
meet. 

By the ex])erimcnts of Dr. Acherson* upon the relations of oil and 
albumen as the basics of all cell-forms, the marked tendency towards the 
formation of membnincs when these two substances arc brought in con- 
tact, has been shown. 

• MiilWsAnhiTltir Anatomie, PhynoL, «fcc 1840. p 44. 



Digitized by Google 



FOR TKt. ADVANCEMEMT OF SCIENCE. 



129 



The universality of fat, and its presence in every tissue, make ii a niu-t 
convenient basis, and it is highly probable that each of tiiese so-cuUcd 
granules is a minute particle of fat, wliich has gathered around it a 
membrane formed by the union with albumen, existing in a free slate. 
When these granules arc in their earliest condition, the membrane can 
only be inferred ; but as they (/row, its presence is unmistakable. 

If, therefore, we consider them as utricles, instead of solid granules, 
the subsequent behavior can bo well undeiistuud — such as their growth 
from almo?;t in l finite points to distinct vesicles, and this by endosmosis 
hrou^li t!u all/uiiiinuus membrane, ami tiieir arrangement under condi- 
tioiLs reminding one of well-formed cells. 

Cells cannot be coasidered as such iu a physiological point of view, 
because they seek to lose their individuality in tissue-formations. Tliis 
can be considered only as an expre.ssion of their vitality, so that other 
forms, but having the same constituents, will do the same. 

So it is with these primordial utricles. They are, in a physiological 
point of view, cells ; and thus we see thjit in many cases, and especially 
i n pathological products, they arrange themselves in Unear scries, form- 
ing the well known fibrUlated tissue. 

In pathological conditions of organs of an inflammatory type, instead 
of th<' healthy plastic blastema being thrown out, in which arise gra- 
nules which immediately ascend to the condition of acii\ e ot lls. there 
is another, porous in quality, and the granuk s of which, a})parently 
wanting the power of cell elevation, remain as such, but they still evince 
their vital nature by formiog from linear series, the fibrillated tissue 
above mentioned. 

In the healthy eoun.jray, this .same fact is bnaigiit uut, m the produc- 
tion of many basement tissues, and that of the tails of the spermatic 
particles. 

Although ihe view of Schwann — that all tissues are from nu ' lented 
cells — may hold good with those tissues of a higher and more annua, - 
ized character, yet the tendency of profound microscopy is to show tha^ 
these primordial utricles play on equally important part in the more 
ordinary tissues. 

As an instance of this, I need only cite the muscular tissue forming a 
great part of our body. Although arising, as Lebert has shown, from 
large ceils, yet all its condition as true muscle is when it is in a state of 
these crranules or utricles ; it is supported as such and nourished as 
such, and with a nicety of adjustment equalling that of the brain or any 
other purely cellular organ. 
9 



Digitized by Google 



130 PROCEEDINGS OF THE AMERICAN ASSOCIATION 

Now, when tliis utricular tissue is a pathological product, it may, I 
think, he considered as an infra formation ; and on tlie other hand, wiien 
it is the result of ci;ll-climination, as occurs fur the most part in healtlij 
tissues, it may be con;sidered as an extra formaiiun, Tiiis view I am 
obliged to take, from the following facts : 

lu the first place, when a pathological product, and produced with- 
out a dctiaitc end or object, it seldom attains to the capacity of any 
function, excepting that of a mechanical basis, on which the other 
forms may rest. In fact, its relations seem to be scarcely above those 
of the minute inorganic cutaneous matter often found. Moreover, it is 
constantly liable to liquify, that is, to return to the simple utricular con* 
dition, and then is discharged as foreign matter. Suoh is the case with 
most inflammatoty exudations, the various fofms of carcinoma, and 
some conditions of tubercle. 

On the other hand» with healthy tissues wc generally meet with this 
utrieulaT tissue in conditions where there seems to be an adTanoe of 
vitality above that which would come from the cells from whidi these 
utricles are fbnned. 

Thus m the muscular tissue, its peculiar force does not appear until 
its striated character is formed by the production of these primofdial 
utricles in the parent fibre-cells. But most strikingly is it seen in the 
formation of the embryo and spermatic particle. The vitaGsstiQn in 
these <»ses seems to increase by the reduction of ceUs back to utrfeles, 
from which the primary tissues arise, the utricular condition being 
most marked at those parts where the "animality*' is highf^t, sueh as 
the nervous syston. 

In the production of the caudate portion of the spermatic particle, 
(as I have dsewhere shown,) the tail, evidently composed of a Iongitu> 
dinal series of minute utricles, exists always in a ratio corresponding 
with the vitality evinced by the particle. Thus it is largest and most 
perfect at the sexual period, and immediately breaks away with the 
death of the particle. 

On the whole, I think it may be affirmed that our relations with the 
external world are brought about by ^Afieatar tissues ; while those of 
the inner and vegetable world, such as assunilation and secretion, 
belong more properly to ceU-struetures. 

In thus treating of those points where the organised meets, as It 
were, with the unorganised world, we are led to repel those chaiges 
put forth by certain physiologists, as to the complete identity of the 
elementary forms of the organic and moigamc kingdoms. They have 
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■Merted they are both compoeed of gnnnles of identical oharaeter, 
mi therefore that the inorganic maj pass to the organic, by a mem 
condition of oireiiDiatances, which are extemnl and aoeidental, in the 
ordinary aeoeptation of the word. 

This, howeTer, is wholly inoorract, and belongs to the days of imper- 
fect instruments.* The distinction we can make, is, that the granules 
of the orgamied and orgaoisable kingdom are mtrielet, while those of 
tnoigaQic matter are lohd particles. 

With these bases, the nature of eell-membranes is made tolerably 
blear. Without doubt the albumen playa the grand part in their fonna- 
tion — it is the part vitaliied — and it possesses the characteristics of the 
part producmg it. The oil must be regarded as the basis on whbh 
the structure ia built, the framework on wUch are reared those pro- 
cesses endmg in all the material manifestationa of life. 

The membrane thus formed is stmctnreless, the result of the meeting 
of materials possessing a mutual affinity, yet baring heterogeneous pe- 
cnliarities. Once formed, it possesses that peculiar property of endot' 
flMMtf and eaoimoftr, which without donbt lie at the bottom of all 
material organic chaagea. 

These membranes are capable of great dilatation, and thus bebg 
thnmed, they beoome almost entirely tiansparent ; which is particuhriy 
the case wiUi those processes comcemed in the appearance of life in 
cmbiyology, a diffioulty of no amall import m the study of these 
pnaciplea. 

When the eell-proeesses are more slow, and the forms more persist- 
eat, thickening of these membranes occurs, as is well known, by the depo- 
>taon of granules on their interior. These granules or minute utricles, 
rilaliied by their presence in the cell>sao, and thus deposited, are most 
probably the cause of those anomalous eell'numementt not unfrequently 
teen. I know of no facta which would go to show that the «i»i|>/e cell* 
membrane possesses a contraetQe power. On the other hand, we have 



• It mar he mhl that, even with the best gla«v« we must arrive at a point 
wiUi tiiaie particles where they will appear PoHd, uu>l thoivforc tlmt it i.n n ally 
odIj one step ahead. Tim \a aot, perbape^ true ; fur in the first place, if the limit of 
oerpowwiciU Aow utridw^ we k«r« tomethiiig of a ri^ to ioler tbftt tke stiU 
wntTler onea are to. Moreover, th«r» is probably a hndtes to the iMoiwriealcom- 
Vtnation, which may not be beyond our reach, vis., points of 1-lM^OOOto l*20<^00a 

an ineh in dianeter. 
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many instances of gnanules or utricles possessing that power, not only 
sitKjIi/, but in combination. 

The Arhcrson mode of tlie formation of cells (involving this subject of 
primordial utricles, because it is a similar process with the one he de- 
scribed) has been severely ol)jected to by several physiologists. They 
do not doubt the fact of their formation, but doubt that, thus formed, 
they are capable of progressing any farther — in other words, that it is 
a non-vitiil act. There is here, I tliink, a two- fold error. In the first 
place, the formation of a membrane in tliese cases is a purely phy^cal 
act — not vital, in the ordinary acceptation of the term. 

On th(; other hand, it is not for a moment supposed that the condi- 
tions of its formation are everywhere the same. If oil. in the shape of 
very minute particles, be mixed with albumen, it cannot be supposed 
that such formation is identical with the production of similar forms in 
Hu active economy. In the latter case the albumen if*, if we may so 
express oureelves, vitalized, and the ra mbi-ane thus formed possesses 
ihe grand vital properticci of endosmosis and exosmosis. 

We need nevc-v foar that the organic functional world will be blend- 
ed as to its elementary forms with the passive chemical conditions. 
And notwithstanding the characteristic tendency of physical science 
It the present time, it must be remembered that it still remains to be 
proved that organic science deals only with material premises, actuau-d 
by chemical laws. Our best microscopes can show no ditference 
between the character of that albu men which forms particles that go 
on to the production of the highest expressions of life, and that, on the 
other hand, which stops un the points of its first formation. 

Exactly so is it with the different characteristics of Ufe, No difference 
as to material form can be detected between those primordial utricles, 
the ultimate end of which is the production of a human beings and those 
which produce a worm. 

I know very well that such views arc very liable to the name of tm- 
physical, but they are so only on the ground that phyakal science 
knows nothing but material forms, and the chemical laws govenung 
them, a question wMch certainly, al the present stage of oiganic 
science, is very for from bemg ripe for decision. 
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6. Ok a New Tt71 or Scales in Fisbis. By Ptof. Louis AoASSir, 

of HarvanL 

l^yot received.] 



7. On the Relation* or the Dii^THiuuTros of Lice to the Dif- 
FBBEST Faunas. By Dr. W. J. BiiKNKn. 

In the first place, the very existence of these lower foims upon the 
higher aaimals is • soological fact which meets with no ready aooonl' 
ance with the commonly received notioiw of the BiiccessiTe appearance 
of animals as based on geological data. 

Nevertheless, if we consider the relations of dependence here sus- 
tained, we can justly infer their creation or appearance subsequent to 
that of the animals on which they live. 

This point may be thought to involve another, vis., the doctrine of 
Equivocal Generation. 

But thb is not so, since their presence on animals is a zoological 
fact of equal importance in every relation, with the eiistence of the 
higher animals on their peculiar habitats. 

And it may here be said, once for all, that, at this day of profound 
and accurate soological research as to tho primnl conditions of organ- 
ized forms, every step taken, goes for the disproof of this hypothesis. 
We have no right, as men of science, to leave the ground of analogy and 
rf^nson, concerning points of which we are still ignorBnt,4irectly agunst 
the tenor of all our pasitive knowledge. 

The fact, then* of the presence of these petasites upon the higher ani- 
mals is a point in science of the no less value because we do not yet 
fully understand it in all its primal relations. It is enough for us, espe- 
cially in the present case, to take it as it is, and look to the fair infer* 
ences which follow. 

Although these parasites form a part of our fauna, speaking in 
general terms, yet they also may be considered as forming (if I may 
be allowed this mode of expression) a part of the fauna of the animals 
on which they live ; for the relations that the diiferent species sustain 
to the animals on which they reside are in most respects the same as 
those of this very animal to the terrestrial district in which it Wwn. 

Now, with the general fauna of the earth, the fact that totally dis- 
tinct genera and species exist exposed to the same vicissitudes of exter- 
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nal life, has been a jnsi gromid for the ar^ment that they are not 
probably the result of a succession of metamor])]iotic changes of a single 
type, brought about by external mfluences, but they were created as 
giieh» all the types preserving their primitive integrity. This same 
argument is equally true m regard to these parasites. 

We have not only different spocics, but entirely different geneta upon 
a single animal ; and as their habits are the same, and as they are ex- 
posed to precisely the same changes of extenml life, we have reasOD 
to infer from this fact that here were created, as in the former cas^ 
the distijict types which they now constantly perpetuate. 

With these prelimmary details, we come now to a consideration of 
the two main points of our case. 

How does the existence of parasites bear upon the questions — Ist. 
The production of genera and species from single family types. 2d. 
The primal existenee of all \he world's animals in a single locality, or 
their special local creation in the habitats which they now occupy. 

As to the Ist qu<'stion — of genera and species — 

Tf it be tnie, as has been asserted by a certain class of naturalists, 
that lha diverse genera and species of a family or families are but so 
many expressions of the modification of the primitive family type, 
and therefore appeared subsequent to the latter, we could justly expect 
an identity of parasites and a uniformity as to t/ieir special charac- 
tei-s throughout all the species of the various genera of that faniilv. 
For instance, if the species of the different geneni of the family of 
squirn ls ( SciuridcB) are but the modifications of a single primitive 
type squirrel, we should expect not (»nly that there would be certain 
species in common upon all those which had parasites ; but that upon 
closely allied species, with which, if the hypothesis werc admitted, the 
period and process of transition would be short, there would be a uni- 
formity as to the specific character of these parasites, and that widely 
separated g'-nera of them (parasites) would not exist. Bui this is not 
true ; and there is not, as far as my own experience goes, suflScient of 
that opposite character of the two combined classes of phenomena, to 
justify in the least this hypothesis of modiUcation of the higher animal 
types. 

According to my observation, it would nppear, on the other hand, 
that, with the mammalia and birds on which this class ol parasites re- 
side, although there aro. in many cjiscs, certain species of parasites 
which are cunstant throughout the whole family, yet there is a well- 
marked t»Mv1eucy for each species of these higher animals to have ita 
own particular species of parisite. 
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Kow, Irom the flimUarity ol mamen of l3od> or tnammals of the same 
haSSj, tlidr babite of close associetioii, aU these would make it posn- 
ble for one spedes of psnsite to be spread thionghout them all ; but 
CO the Terj same premises H is scaieely conoehrsble that the same spe- 
cies of parante shoidd be found upon these higher ammalsj of Teiy 
direne families, and with which the habi1» are entirely disaiBular — ^there 
being no liability to any oonnection or associatioii. This, however, is the 
Uei, and as such it is not reconcilable with the hypothesis of the sue- 
ceniTe production of types by a series of metamorphotic changes of their 
straeture. On the other hsnd, it would tend to show, as much as any am- 
1^ ^ well could, that the existing specific types were created as such. 

As to the 2d question^-of the local creation of genera and species — 
it solicits still more our attention. It would be unnecessaiy for me 
bere to enter upon the many points and relations mTohed in the ques* 
tioQ of the geogiaphical distribution of animals. 

It is only required, in behalf of what concenis the present conudera- 
tioo, that I should briefly allude to the most general points. 

The existence of the world's animals on its surface has not that com- 
monness which at first might be supposed. They hold relations of a 
local nature, which is connected with a remarkable diTersity of forms. 

Ihdr very conditions in the localities they exist mTolve a long series 
of phenomena, which, at the present time, are not th^nonghly under* 
itood. 

At any rate, the fiict is certain, that each particular regbn of eoun- 
tiy has a marked tendency to haTC fauna of its own. 

TlMse countries are generally marked ont by climatic relatkms, and 
bounded by what are termed impassable barriers, or conditions of the 
esrth's surface, orer which animals are not likely to pass. For, were 
it not so, aniaoals would mingle ; and, whatever may have been their 
primitire orig^ or condition, there could, after a term of time, be no 
such thing as a geographical distribution of many or even most ammals. 
Climate, uxidoubtedly, has a greater uafloeace upon the character of the 
^■KM than any other. 

And we see m the same tone, separated by impassable barriers, a 
tendency towards a similarity of animal productions; although there 
erists, at tiie same time, a divenity sufficient to refute the idea of a com- 
mon origin. Hiua there is conudersble similarity existing between the 
Mm of the United States and Europe. But each baa peculiar spe- 
cies, sod the others have been considered as deriving tiie name of dif- 
ferant, although elosdy alEed species. 
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This same might be said of other regions and countries, and even of 
the northern and eastern portion of our oonntiy, the chain of Rocky 
Mountains serving as the barr'.er. 

With these peculiarities in the general distribution of animals — dif- 
ferent countries having analogous species — the question is raised as to 
their common origin ; or, on the other hand, their local creation in their 
habitats. 

The facts of (Jeology, the history of the world's surface, and our 
increanng knowledge of the intimate relations of animals to the cur- 
cumstances in which they live, all go to the settlement of this question 
on the last hypothesis. 

On the other hand, it has born nrgued that the difference of terres- 
trial conditions has been sufficient to produce the differences here 
noticed. The relation of parasites here comes in, as affordingaome eon* 
eiderable argument against lliis view. 

Bven admitting that these differeneea <tf terrestrial and climatic condi- 
tions may produce these difierences of species, it cannot for a moment be 
supposed that there is any, or could be any differences of existence with 
the parasites of these higher animals. It could not, for instance, be sup* 
posed that the Uce living On the European birds would be different 
from those of the analogous species of birds in America. At least 
there are no physical conditions of existence, in the one case, not in the 
other. If, therefore, these higher animals arose from a common stock, 
their parasites should agree as to species. 

This, however, is not the fact. On the other hand, not only do the 
para-sites of our animals, compared with those of the analogous animals 
of the other continent, have differences, often more wkie than tfaoee of 
the animals on which they tire, (in other words, the species are more 
distinct than the higher ammals,) but even our peculiar species of 
birds or mammals, having no representatives in theoi^r continent, have 
their own parasites, as distinct as themselves. 

Again, those animals which, by their powers of locJ^motion, or by 
human means, have become common to both countries, su%h as many of 
the domestic animals, have parasites, as far as my obseV^tion goes, 
'dentical in character. The lice of our cow, horse, or hog, liV instance, 
do not differ from those of the same animals in £urope. same 
might be said of some birds. \ 

The general and legitimate inference from these facts i», I thii^» ^^^'^'^^ 
that the analogous species of animals of the different continent were 
creat* d as such, and therefore have their proper parasites, inatd**^ ^ 
emanating from parent stocks. i 
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And, whatever may be urged in behalf of the hypothesis of the 
nottjof the anixnal creatkm, based upon the aDeged metamoiphoaic 
changes of types, it is my opinion that the rektiom of their pa- 
nsitea, and espedally the Hce which are distribnted over nearly all of 
them, must be considered as fair and Adl an argoment as can be offered 
agsinst snch hypothesis, for it is taking up the very premises of the 
hypothesis in its oppoation. 

It may be asked how far these views may be pushed with regard to 
the higher w»iM«™»iift ihI 

Uany of the higher mammals, man has gathered around him in 
domestic life ; and as they go wherever he penetrates, there can be no 
rdiaUe coocluaioos in this case. 

The same may be said of man, who, fortunately, is annoyed by but 
few species of these parasites ; man's uluquity, and the fact that he 
knows no impassable barriers, make the oonditiona of hia eiisteneo 
diffiarent from those of any other ammal. 

There are, however, some few fa«ts respecting these parasites aa they 
exbt on man, which may be taken for what they are worth, as bearing on 
the question of the Unity of the Human Race, or its Diversity, according 
to the same line of argument adopted above in regard to the animals. 
The first questbn is, — Have all the different races of men the same* or 
different species of parasites ? 

The earliest aeconnt of these animals which we meet, is in the Old 
Testament, among the Egyptians ; and as these were most probably a 
hianch of the Circassian race, all our subsequent knowledge of the his- 
tory of these animals with man has particular reference to the white races. 

The evidence of travellers who have penetrated new countries does 
not bear accurately upon this point ; as most of them were not ento-> 
mologists, they could only state the fact, as they have done, of Uee be- 
ing present. 

However, we have the authority of the eminent Lalreille, that the 
head-louse of the native African is sufficiently different from that of the 
Circassian to entitle it to the rank of a distinct species. 

It is much to be regretted that more and accurate observations have 
not been made on this point. 

The lice of the Quadrumana, or Monkeys, seem to be quite different 
from those oi man. In fact, the species of man are not found on the 
mook^-s, except when their presence may be referable to accident; and 
those of the monkeys are only found there. 

(As a matter of science, and asillastrative of the views here put forth* 
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it trould be proper that I bIiouM present a tabular arrangement of these 
relations of parasites. But although easily done, it would be only aa 
array of generic and specific names for your consideration, without, per- 
haps, making any clearer these views, which, as results, I have had the 
pleasure to bring oaL) 



THIRD DAY, WEDNESDAY, AUGUST 21, 1850. 

(Cmimwd,) 

SKCnOM OV FBVS1C8 ABO MATBSMATIOS, 

In this section the following papers were presented :— 
1. Ov A New Mbtboo of Obsbrtiho and BscoiiDiifa AflmoHOM- 

ICAL RiOBT AsOBHSIONfl AKD NOKTH POLAR Dl0TA9CS8. Bj Prof. 

O. M. HtTOBXi, of CineinDAtl 

Prof. MiTCHF.L romjirlvod, tluit at llie last annual moclin^^ of the 
As^^ncintion, he had given some ontlines of plans which he had contrived 
for observing and recording astronomical obsc rvations, by the \ise of the 
electro-magnet and other auxiliary apparatus. He now propo&ed to 
confine himself almost entirely to the examination of the results recently 
obtained bv the new machinerr, in the determination of North Polar 
distances. He stated tliat the method of recording the clock-boaUi and 
minuter of transits of stars in the transit inslrumeat, by the electro- 
magnet, had been in use now nion; than a year. During tlie whole 
of this period the delicate fibre of a spider's web. w lacii was s«t arranf]^ 
cd as to unite the metallic lever to tlie jjcadulum of the clock, by means 
of which tlie chick is made to record its beats, bad never been changed, 
and throughout this time not a ^^olitary second of the dock had ever 
been lost through a failure iu ihe formation of the circuit by which 
the electric current is transmitted. 

He then explained the three prinu atijustments of therevohing disc, 
on ■which the time and observations are recorded. In the course of his 
remarks, he had been led to notice the fac t iliai liie minute interval of 
time between the fonninf^ of o un lallic circuit, by which an electric 
current is iiuu imitcd [hiuugli ;ui electro-mnji^net. and the response of 
the magnet, is not only appreciable, but vanubie, and depends on a 
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Tftriety of conditions. Tbis interval Be denominated annatnre-time. 
To gi?e ineieased accuracy to his obsetrations of right aacension, be 
had found it neoeMary to measure this annatnre-time and to detennme 
its variationa. This bad been readily accomplished by means described, 
ttsd'it bad been found that the atmaiure'time of his recording pens 
varied, from an almost inappreciable quantity, up to three or eren four 
hundredths of a second d time during the same night. 

After a few other explanations, the Professor proceeded to give an 
account of his new declination machinery. He had abandoned tiie use 
of a divided circle of zenith, or horizontal, points m the detennma- 
tion of north polar distance. By the new method he measured di- 
leetly the diameters of the circlea described by the drcumpolar 
stars around the pole, when this diameter did not exceed 25 degreea 
or 80 degrees of arc. These stars bemg well determined, they be- 
came standards for the reference of those objeeta more remote from 
the pole. f 

A comparison waa inatituted bctwreii the American observationB of 
N. P. D. and those made at the Royal Observatory, Greenwich, Eng- 
land, in 1840, in the following particulars : — 

1. The relative accuracy of the obser>'ations on a single wire. 

2. The number of observations which can he taken in a given time by 
thsnewandold methoda. 

It waa found, by an eiAended comparison of observailons nn many 
objects:, such as the diameter of the son, the N. P. D. of the north star, 
and the intervals in declination of many standard stars, that in every 
comparison the new measures had the advantage, in accuracy over the 
old. 

While this fact eiistcd, it waa also shown that while Greenwich 
recorded a single observation, the new method would enable the obser* 
ver to record ten times that number. 

It had been found by an esamination of the recorded observations, 
during 1840, at Greenwich, that, by the new method, the observer at 
Cincinnati had been able to accomplish a greater number of observa- 
tions in a single month than had been made in a year at the Boyal ^ 
Observatory. The increased accuracy was ncoounted for, by the more 
perfect means afforded in Uie new methods of readbg the pointing of 
the telescope, while the greater number of observations arose from the 
introduction of the principle ol repetition. 

The Professor closed by adverting to the fact, that the new machineiy 
was exceedingly imperfect, having been, to a great extent, made in 
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the Ob^ervatoiy by himself and bis assistant, who were not me- 
chanics. 

Spec inu ns of the engravings executed by the new apparatus were ex< 
hibited to the Association. 



2. On TBI Laws of Pckfect Hosical Iktonahon. By H. W. 

P00J.S. 

[JVot rtemed.] 



3. Elui'TICal Tables of thk Planet ^Nliiuke. By Prof. George 
W. CoAKLti', St. James' College, Maryland. 

Tlie lOlliptical Tables of the Planet Neptune, an account of which 
was laid before the Physical Section of tlie A.^sociatiim, are coTnpri>ed 
in a set of nine tables, and accompanit d by a full introduction, wliich 
explains their construction. The tables are based upon the second Ellip- 
tical Elements of Mr. Sears C. Walker, provision being made for 
correcting the tables, whenever the elements assigned by Mr. Walker 
shall be corrected. 

The first table eontams, for the beginning of each year, from 1840 
to 1870 inclunTe, the mean longitude of Neptune, estimated from the 
meaa equiooz of Jan. lst» 1850. These mean Ion j^tades may readily 
be extended baf^wsrds or forwards as many years as ire please, by the 
simple addition or subtraelion of certain constant numbers. The second 
and third columns of the same table contain, respectively, the longitude 
of the Perihefion and that of the Node. They are constant for the 
constant ellipse, and can only vary by reason of the perturbntionfl, 
which, when ascertmned, are readily applied to these constants* 

The second table contains the corrections for precession, which 
must be applied to the mean longitudes of the first table, in 
order that those longitudes may be referred to the mean equinox 
of the year for which the place of Neptune is wanted. Tables III., IV., 
and y., give the mean motions for months, days, hours, minutes, and 
seconds, by the application of which to the mean longitude for the 
commencement of the year, the mean place of the planet becomes known 
for any proposed time. If to this mtan plaee we add the correction, 
called the EquaUm of th$ Cmire, we ba?e the place of the planet in 
its elliptical orbit. This oonection is furnished by Tsble YI., with great 
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precision, for any time. The place thus found is tiie longitude on the 
planet's orbit ; but tliis being correctod by th<» reduction in longitude 
frona Table IX , we have finally the true longitudf of tlie planet on 
the ecliptic, with the exception of the perturbation in longitude. 

Table VII. ^ves the logai-ithm of the phiuet's radius -vector, and a re- 
duction from Table IX. being applied to thb, when desired, we have 
the logarithm of the projection of the radius-vector on the ecliptic. 

Fimdly, Table VIII, gives the heliocentric latitude for any time. Thus 
we know for any moment the heliocentric co ordinuteii of the planet 
Neptune considered as moving in a constant ellipse. If, however, by 
any means whatever, we get at a knowledge of Neptune's perturbations, 
we have only to apply these to the results before obtained in the way 
jiLst described, and we then have the absolutely true heliocentric co- 
ordinate. * 



4. loK OT Lakb ChampitAiv: war n all disavpxari at okob. 

By Prof. D. Ouistbd, of Yale. 

\Nol received^} 

Prof. H. D. RooBRB remarkod that the sudden disappeanace of the 
ice was readily explained, by its previous state of aggregation. The 
ioe, during an alternation of thawing and fieeang» resolves itself mto a 
series of slender vertical cohinins loosely coherent, and thmsdves 
readily sepaiatuig into small grams. In this state of instable equili- 
hrium, among its parts the floating sheets <tf ice are liable, at the 
slightest impulse, to break up into granules or small pieces, which, 
settling down suddenly in the water, although they do not really sink to 
the bottom, cause the ice, as a mass, to disappear. This instability of 
^aggregation has been observed in icebergs which have floated south ; 
so that the concussion of the air, produced by firing a gun, was sufficieait 
to cause the mass to break up at once into small Iragments, and thus 
suddenly to subnde. 

Dr. Habb was of opimon that» however ice might be perforated or 
comminuted, the residue would be found of the same specific gravity 
as the mass out of which it had been formed, and, consequently, to 
whatever extent it might be penetrated by waUr, the resulting mass 
would be as much lighter than its bulk of water, as the ice comprised 
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by it sliould be li^rhier than water ; moreover, as bt-iow the tempera- 
ture of 39 cieL,^, tlie density of wMor diminishes as it becomes colder, 
at the tompcrature which this bquid must have within ilie interstices 
of an ii } Tn;u>8, it would not, of itself, sink through the wai-mer subja- 
cent aqueous strata, and, of course, it could not cause any ice with 
which it may 1^ associated to sink. This buoynney of water near the 
temperaturr i»f congelation had been considered as a most interesting 
and important provision of nature, by which the consolidation of large 
masses of water in the polar regions was prevented, when otherwise it 
might tak<' place so as t<» be beyond ihe influence ot the summer sun to 
restore it to liquidity. But, as in a mass of water cooled tluoughout 
to 39 deix., the colder portion must be lighter, and consequently super- 
natant, ilus })ortion together with the ice into wliich its superior por- 
tion is converted, forms a sort of winter clotiiing, which checks the 
grow til of the ic6 with an efficacy which augments as the ice 

thickens. 

Dr. Hake concurred with Prof. H. D. Rogers in the idea thai ilie 
icy masf , co^■eri^g a body of water, might become so extremeiy friable 
as to be dii>iipated by the wind into veiy minute fragments, and -^u j;- 
gested, in addition, that when thus disseminated, the particles would 
be speedily liquified by contact Mfith the warmer water below. 

It has been suggested that muddiness of water would render 
ice from it more capable of receiving heat from the sun, and more 
friable. 



THIRD DAY, WEDNESDAY, AUGUST 21, 1850. 

BBOnOV or CBUOSTRT and VINBlUlOQr, 

The Section met at 10 A. If. b tl» TmmbuU Gallery. Dr. Torbbt, 
of PrinoetOD, was called io the obair* md Dr. R. E. Roonw, flC Vlr^ 
gmia, appointed Secretaty to the Section. The foUowing commuiuoa- 
tiona irere preaented: 
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1. An AocouiTT or soxb ExpsRuiiuraa upon thb Oausb ot Fbr- 
MSNTATioK. By Prof. H. Erkt, of Yale College Lttboratory. 

The experiments and observations on FermenlHlion here coninumioa- 
ted by Mr. Ehni were niude in ihe course of the year 1847, in the 
Chemical Ijaboratory of Zurich. Their pubhcation has been deferred 
because Mr. E. left Switzerland before they were extended and perfect- 
ed so mucli as he had desired. It is well known among chemists, llmt, 
notwithstanding the voluminous writings ou Fermentation, we yet know 
very litLlc of its original cause, and no one of the theories advanced is 
competent to the full explanation of tlie facts known at present. It is 
doubtless true that in this process, by the action of the so-called fer- 
ment, organic bodies of complex composition, such as sugar, <fec., are 
decomposed into simpler substanccii. 

The cause of these phenomena is considered by Liebig to lie in the 
power of the ferment as a body in a state of decomposition, i. e , in 
chemical action, to induce a similar transformation of compounds that 
come in contact with it. Other chemists assume that fermentation is 
caused by the development of fungi, and that different kinds of fer- 
mentation are due to different fungi. 

The results which Mr. Enxi has obtained, a part of whicli have been 
fully corroborated by more recent examinations, have enabled him to 
throw con>iiderable light on some disputed points. A great vaiiety of 
experiments were published by Brendccke, according to which, porous 
substances, Jts straw, feathers, nliim, pulverized charcoal, potato starch, 
flowers of sulpliur, scraps of paper, and even small fragmeuis of some 
metals, as tin. for instance, induce fermentation in a solution of grape- 
sugar to which some tartrate of ammonia has been added. After 
this it seemed probable that yeast, consisting undoubtedly of vegetable 
cells, might, like thr- subsUmccs mentioned, produce fermentation in 
solutions uf cane oi gjapL- sii^ar, not by means of the vital force, but 
simply by its looseness and porosity. In repeating some of Brendecke's 
experiments, Mr. Erni had used grape sugar, prepared from honey by 
means of alcohcl, and purified by boiling with charcoal, and cane sugar 
prepared fiom white refined sugar re -crystallized from solution in hot 
water. In the experiments one part of sugar and eight of water were 
employed. 

lat Exptriment. — In the first experiment, common straw was treated 
with potash ley, to dissolve any gluten it might contain. After twenty- 
four hours the straw was washed with water, the laat traces of potash 
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remored by hydrochlorie acid, and finally the straw perfeetlj «leaaed 
witli water. The solutioa of caoe and grape sugar mixed with aneh 
straw underwent no change daring four weeks. 

2d Eseperinwnt — A-dditions of tartrate of ammonia to sueh solutioos 
as above, prodoeed no perceptible sffect. 

Sd £x/Mrtm;Rf.— SiraWp cleaned as mentioned, together with cream 
of tartar, induced no fermentation in either cane or grape sogar. 

4ik Experiment, — ^Pukerised quarts, added to solatioas of cane and 
grape sugar, caused no fermentation. In the course of some weeks, 
mucor or monld was formed, which fmctified and yielded spores. Such 
was the case not only in this, bnt also m some of (he previous ex- 
periments. 

5(A Experiment,— *A. solution of cane sugar was mixed with unclean* 
ed natural straw, in order to see if it excited fermentation, and if so, to 
ascertain if it may not he owing to the development of fungi. After 
twelve days, fermentation commenced, and at the same time microsco- 
pical examination of the liquor showed the presence of vegetable cells 
identical with upper yeast. 

6lk Experime$U. — The same experiment performed with grape sugar 
yielded the same results, but fermentation commenced some days 
earlier. 

Experiment 7 to 11. — ^These experiments were made upon yeast. 
RouMeau made known the supposed fact, that fermentation may be 
induced by yeast, even in the presence of vegetable or mineral poisons, 
if rendered acid when mixed with the sugar solution. The trials of 
Mr. EaNi did not confirm these statements. He found — 

1st, Tliat upper yeast, in c lac sugar solution, acidified with tartaric 
acid, and poisoned with arsenious acid, produced no fermentation. The 
same mixture, without the addition of oxid(} of arsenic, fermented 
after two days. The liquor wds strongly acid ui taste, became sweet 
again, and fermentation commenced. \ 

2d. The same trial was mide in a liquor acidulated with acetic acid, 
and no fermentation took place. The same mixtur^v^thout the oxide 
of arsenic produced fermentation. ^ 

3d. The above two experiments were repeated, usiiig oil of tttrp<m* 
tine as a poison, instead of arsenious acid, and the same i^Kative results 
obtained. \ 

4th. Yeast added to cane or sugar solution, acidified with tartaric 
or acetic acid, and poisoned with a few drops of kreasot*^ excited no 
fermentation whaterer. 
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5t1i. lliitaras ol cane and grape sugar with yeast, acidified with 
eraam of tartar, and poisoned with consideimble quantities of arsanioos 
add, yielded fermentation. Perhaps hi this ease the arsenions acid 
formed a chemical eompound with the cream of tartar, as such a salt 
was proved to exbt by Mitscherlieh. 

dth. The same experiment repeated, with the difference that in the 
place of arsenions acid, kreasote and oil of turpentine were employed, 
showed no fermentation. 

When the poisoned liquors were exaniiticd under the microscope it 
could be easily seen, when the poison bad taken efiect, the nitrogenous 
layer on the cell- membrane leemuig to have undeigooea change similar 
to that produced by boiiiog. 

Mr. Ekn'i's investigations thus far led him to the conclusion that 
alcoholic /ermentathn i» caused by the decelopment of fungi He 
could never trace fermentation without observing, at the very first evolu- 
tion of carbonic acid, the formation of yeast^eells, although it is very diffi- 
coli to decide certainly which precedes the other. He was rather in favor 
of the yeast-cells being the original movers — the results of Mitscher- 
lich's experiments. Helmholz has also observed that the fermentation 
of grape-juice is not communicatod to another portion of grape-juice 
which is contained in a vessel closed by a bladder and introduced into 
the fermenting liquid. These facts, together with the experiments as to 
the action of poison on yeast, seem to admit of no other explanation, 
even by the ingenious theory of Licbig. 

Mr. Erki adduced a number of his experiments on other kinds of 
fermentation — showing that different kinds of fermentation are due to 
different kinds of fungi. 

At the close of the reading of this paper, Dr. Hare, of Philadelphia, 
remarked he had noticed that fermentation always took place between 
those limit.^ of temperature, only, within which animal life can exist. 

lie considered Liebig's idea, that the cause of fcrmentcition was com- 
municated by one body to anotlier, was only substitutint^^ mystery for 
mystery. Ho e.vpressed hu belief that galTanic action had something 
to do with the process. 

Dr. R. E. Roger?', of Vn., remarked that while he regarded it an 
interesting fact stated by Mr. Kkm, of the power of ai*senic to " poison" 
the yeast funirus, and thus prevent its further development and propa- 
gation, and therefore to arre^^t vinous fermcntaiion, yet he did not 
think we could from that conclude it to be a poi<on to all the lower 
forms of vegetation ; or that because a substance is a poison to animals. 
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(as in the case of ar.scnic.) that it is therefore so to vejjctable^. He 
cited the fact, that not only is vegetation freely developed in nnny 
saline solutions, but espc^cially often ia those of the arsenite of potass i 
and corrosive sublinvite — substances the most poisonous to animal 
forms, and in ordin iry cases remarkable for their antiseptic properties. 
}lc thought that ia studying such lower forms of organization, it was ne- 
(^essary, as in the case of the higher, to investigate the peculiarities of 
each species. 

Dr. ToRUEV thou^lit that tlio enumeration of the snb'^tances in which 
organisms occur would be of interest. He believed that while many 
acids and saline solutions present them, they had never been detected in 
compounds of chrome. 

Mr. Hunt stated that he had observed a la'-:;e number of wh it ap- 
peared to be fun[^I in -water t'lken fi-oni a spring; in We'^t'^rn rana<Ia, 
Avhich (onL liiie I t wo parts of sulphuric acid ia a thousand, besides hj« 
dro<5iilphuric acid gas. 

Prof. HousFORD remarked, that he hid made a similar observation iii 
tha case of the water from the Oak Orchard Springs, in Western Neir 
York ; that he had submitted the light-colored deposit obtained frOBl 
bottles containing this water, to Dr. Henry J. Bowditch, of the Cam- 
Vjridge Laboratory, for microscopical examination, and that this gentle- 
man had exhibited drawings of the objects to Prof. Gray, who pro- 
nounced them to be imperfectly developed vegetable organisms. 

Prof. SiLLT^^r AN'. Jr., mentioned that during last year he was consulted 
hy a tanner of New Haven, who was engaged in the manufacture of 
morocco leather, in which he used the aumac, and wlio experienced 
i^reai difHculty in his process, in consequence, as he (Prof. Sii.limax) 
believed, of the rapid conversion of the Tannic into Gallic Acid, 
eauscd by the fermentative action of animal or vegetable organisms ; 
that he w ,is led to suggest to him the use of kreasote in his liquors, 
and that it was found to arrest entirely the fermentation. 



2. On tub Taoosmfi of New JsasKy, By Hgnrt Wurtz, of New 

York. 

In the ninth volume of the second series of the Am, Journal of Set- 
^ace, page 408, appeared an article by Mr. Dana, which leaves nothing 
more to be said w4th regard to the history of the mineral Troostite. Its 
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dientity with Yairazeiii and KeaiiDg*8 sifidous oiyd of fine, and with 
Willemite, is now fully reoogoned. 

My results confirm those of the original diseoroiers, Vanuxem and 
Keating, and those of Hermann, in opposition to those of Thomson, 
who made it out to be a tribasic silicate of manganese without zinc. 

The portion which I analysed was taken from the centre of a large 
(crystal having the ordinary hexagonal form of Willemite, from Stir- 
ling, K. J. Its color in the mass was dark brown, and in powder light 
brown. This color was found to be probably owing to the presence of 
a tmce of intermired blaek oxide of manganese, indicated by the evoln- 
tion of a small quanUty of chlorine when the powder was acted upon 
by hydrochloric acid. 

A determination of the specific gravity made upon the same portion' 
which was afterwards analysed, in coarse powder, gave the number 
S-986. 

The powder gelatinized Tory greatly with hydrochloric acid, and it 
was found difficult to decompose it completely in this way. It was 
therefore fused with carbonate of soda. 

The analysts gave — 

Silica, 27-91 14 50 U'SO 

Oxide of Zinc, 59*93 W Bii 

FroloxiUe of Manganese, - 3*73 S4 

Protoxide of Iron, - 5*85 1*19 14-96 

Magnesia^ - 1*66 64 

Ume, 1*60 46 



10018 

Giving exactly the formula Zu' Si, a portion of the zinc being re* 
placed by manganese, iron, 4kc. 

The small excess of the oxygen of the protoxides over that required 
by the formula, is sufficiently accounted for by the presence of the 
intermixed deutoxide of manganese. 
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d. On Ambbioak Spoqumene. By Georqb J. Brusb, Analytical 

Laboratory, Yale. 

Owing to the want of a complete analyais of an American Spodnmene, 
I was indnoed, at the snggeatioD of Prd*. Sillunaa, Jr., to undertalce tliit 
reaeareb. 

Tha Spodnmene from Utd haa often been tbo subject of cbemical in- 
vestigation, and has been analysed by Arfvedson,* 8tromeyer,f Beg' 
nanl^l and Hagen.§ Tbat from the KiUiney locality baa been analysed 
byTbomBon.| 

These are all the complete analyses recorded of this species. Partial 
analyses, however, exist of specimens from the Tyrol mountains, and 
from Sterling, Mass., the fcumer 1^ Hagen, and the latter by both 
fibgen and Bowen.^ 

The constitution of this minenil was not correctly understood prior 
to Hagcn's analysis, until which time it hud been considered as essen- 
tiaUy a silicate of alumina and lithia. Hagen, however, found a portion of 
the so-called lithia to be soda, which discovery being confirmed, renders 
the formulas derived from former analyses incorrect, owing to the great 
difference in the atomic weights of lithia and soda. Hagen*a analysis of 
a specimen from the UtO locality gave. 







Oxygen. 




Ratio. 




Silica, 


60136 


— 34-36 


34-86 


12-26 


12 


Alum inn, 
Peroxyd of iron. 


27 024 
•321 


12-63 > 
•09 \ 


12*72 


4*55 


H 


Lithia, 


8*836 


2*11 / 


2-79 


1 


1 


Soda, 


2683 


-68$ 







100000 

from which be deduced the formula Ka Si+SLi 8i+6Al Si*. 

Hy analyses agree with Hagen's in the soda, but lead to a dlfiiwent 
formuk. The specimens selected for analysis were from the Norwich 
and Sterling (Mass.) localities. A qualitative examination of each 
diowed the presence of silica, alumina, peroxyd of iron (trace), lime, 
lithia, and soda. 

In the quantitative examination the alkalies were obtained by decom* 
position by hydrofluoric add and detennmed as aulphates ; the other 



* Scliwcigger's Juur. xxii. 107. f ITntcrsuchungen, i. 426. 

X Ann. dfli Miues, (UI aeriee) 1839, 680. § Fogg. Amu, jdviii 9ftl. 
I Thorn. Milk, 1 308. 1 Sia Am. Jour., viiL 181. 
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eonstitaents were obtained by fusion with earbooEte of soda. That 
from Norwieb in two analyses yielded, 





I. 


n. 


Mean. 


Oxygen. 




Ratio 


Silica, 


6306 


62-72 


62 39 


32*67 


32"67 


804 


Alumina, 


2800 


28-85 


28-42 


18*28 


13-28 


3*27 


Lime, 


95 


1*18 


1-04 


'29 1 






Litbia, 


5-67 


6-67 


5-67 


312 > 


4*06 


1 


Soda, 


2 61 


2-51 


251 


•65 ) 






10019 


100«8 










And tbat from the 


Sterling loealitj, of 


which also 


two analj! 


ses were 


made, gare^ 
















I. 


n. 


Mean 






Ratio. 


Silica, 


62-86 


62.67 


62-.76 


32 61 


32-61 


7*80 


Alumina^ 


28*88 


29-88 


2988 


18-75 


18-75 


8*28 


Lime, 


•66 


•71 


•68 


•18 j 






Lithia, 


6-48 


6-48 


6-48 


3-56 


1 4-19 


1 


Soda, 


1-76 


1-76 


1-76 


•45] 







100-49 101-45 



The mean of the ratios calculated from ilie four analyses is 1 : 3*27 
: 7 '92, or quite nearly 1:8:8, whieh gt^es the general formula 

R3 Sia+3Al Si< 

and the special formula 

(-0570 Gfr4-*1888 ^a-|--8097 slt+sAl Si* 

which requires, 

8 atoms of silica, 4618*48 = pr. Ct 6414 



3 ** alumina, 1925*40 26.76 

2*4291 « lithia, 441 27 6 12 

8999 ** soda, 154*84 2*15 

■171 ** lune, 60*10 *88 



7200-09 10000 



This formula corresponds quite well witb the analyses, especially in 
the protoxyd bases, the mean of which is almost precisely that required 
by the formula. 

With the specific gravity 8*18 we obtain from the above the atomie 
volume 2264. The B atomie volume (see Mr. Dana's memohr m Am, 
Jbumal, iz. 220) wiU be 161*7, and the C atomic volttme_42* 7. The 
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isomorphism of this species with pyroxene is pointed out by Mr. Dana 
on page 120 of the Ameriean Journal of Seimeet vol. x.* 



4. Oir TBS Advltbbatioh of YsBMnjoir. By Hshrt Browh, of the 

Cambridge Labomtofy. 

The following analyses were made from samples of vermilion pro- 
enred in the Boston market, and probably indicate the average purity 
of (he article in oar shops. 

Qvalitatirc Analysis. 

As pure sulphide of mercury volatilizes readily upon the applicatioii 
of heat, the fact of a residue after igniting a sample of vermiiioQ upon 
pUtinum, is proof of the presence of impurities. 

This test showed six out of ten varieties of verrailion, submitted to 
analysis, to be adulterated. The qualitative examination of the residucii 
indicated the presence of carbonate of magnesia, sulphate of lime, 
cbromate of lead, and red oxide of lead. 

Ammonia salts, or other salts of mercury which are also volatile, are 
too expensive for the purposes of adulteration, if they admit of being so 
incorporated with a suj orior quantity of genuine verrailion as to escape 
recognition. Kone ot litem were found in the qualitative examination. 



No. 1. Trieste VennUioii. This sample entirely Tolatifiied upon platinum. 



No. 2. 
No. 3. 






UgS ^ 100 
Entirely Tolatilised 

HgS mm 100 

TlgS = 85-06 
MgO CO2 « 14-94 


100 
100 
100 


No. 4. 






II<rS — 1rs*48 
HgO Cbi mm 26-57 


100 



♦ The anuiyiiiB by Mr. BHti«n corresponds in llic propdition of 6ilica with tiw n*- 
sulta of Stromeyer's investigation, who found 68-288 of eilica and 28-716 of aJu- 
vuBM. Jn the Mtio abore d«dneed, ss w«Il tiiat of tod Kobdlli formola (R* *Si« 
44A1 '&»\ the ozjgsn of the bMctis to that of the «iU«ft s» I : S, the Hune nrtio 

m pyroxenev-^. n. p. 
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No. 5. Trieste Vermilion, HgS = 100 100 

No. 6. French Yermiliou, HgS = 100 100 
Xo. 7. — — HgS — $4-18 

CaO. SO, — 35*87 100 



No. 8. Chio^ YermilioD, Hc;S ^ 51 84 

PbO. Cr.O,-. 4816 100 

Ko. 9. Chinese Yermilion, HgS » 37*64 

PbO. CnO,— 62 36 100 

No. 10. American Vern.ilipn, so called. 

Piire red lead, Pb.O, 100 100 



In color. Nos. 0 and 10 ;vere a deep red, bordering on purple. No. 
8 was lighter. Nos. 1 aud U Mere lighter tlu.n Nos. 2, 3, and 5 ; and 
Nos. 2, 3, 4, 5, and 7, could not be distinguished from each other, so 
perfect was the incorp( •ration of the white with the red. 

The foIlo^ving table exhibits the relative purity of the .samples 
analji'zed, and the proportions of the articles employed for adulteration. • 
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5. On the Dimoepiiism of Copper. By Wlliam P. Blakb, of New 

Haven. 

In the course of some electrotype experiments made in December, of 
last year, I obtained at one time a deposit of copper, beaiilifuUy crys' 
tallized, in small Aexa</ona/ needles. The solution of sulphate of cop- 
per in which they were found was saturated, and had been made quite 
acid by the addition of sulphuric acid ; iu temperature was about zero 
centigrade. 
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The measurement of the angles of the crystals was attempted ; as, 
however, they were quite small, and the lateral planes not brilliant, it 
was thought best to await the produotioa of larger ones before pro- 
nouncing upon the system of crystiilHzation. 

I have not jet been able to make anj further experiments for that 
purpose. 

1 have since seen in the collection of C. M. Wiieatlkv, Esq., of New 
York, a specimen of native copper, from Corocoro, Bolivia, South 
America, wliich ha.s the hexacifonal form. The best formed crystal is 
nearly three-quarters of an inch in diameter, and would weiu^h one 
and a half ounces. The lateral planes are not perfectly flat, but are 
somewhat depressed and concave, giving the crystal the appearance of 
havin«T shrunk after taking its angles. 

I have not had an opportunity to give this crystal a careful examina- 
tion, or to measure the angles, in order to be certain that it is not a 
Dseudomorph. I have, however, considered the fact of its occurring 
• in this form as additional evidence of the dimorphism of copper. 

Br. Jackbom remarked that Mr. Alobr and himself had examiDed 
the hexahedral crystals of copper in Mr. Wheatl^y's colleeUoD, and 
that they had come io the conclusion that the crystals were pseudo- 
morphs of arragonite. He obserred crystals of arragonifce in the same 
collection, having almost the same dimensions as the supposed psev** 
domorpbic crystals of copper. 

He farther stated, that cnbie crystals of red oside of copper are, in 
Cuba, not unfrequently reduced to pure metallic copper without change 
of form, and that he had, by means of dry hydrogen and a red beat, 
changed cubio crystals of red oxide of copper into metallic copper. 
Care must» therefore, be used to distinguish between the oiystals of re- 
duced ores, and those which are formed by crystallisation of the metal. 
He regarded the observations which had been made on dimorphism as 
important, and as deserving a thorough investigation, for there were 
important practical questions which might receive light from it, since 
there were known differences of crystalline effect in copper, produced in 
the refining furnace by the operation of " poling" the heated metal for 
different lengths of time. He hoped tiuA Mr. Blakb would continue 
the research. 

Further observations were made upun lUe subject by Prof. SiLU- 
MAN, Jr., aud Mr. IUnt. 
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6. Ov 00MB Saunb Spbikob comtaininq Babyta and Stbontza. By 
T. S. HtfNT, of the Oeological Comnusdon of Canada. 

The fiuthor stated, thnt these two bases had already been noticed in 
some of the mineral waters : f Germany, by 8truve. In his (the au- 
thor's) examinations he had detected their presence in several of the 
saline springs which rise throus^h the lower Rilurian rocks of Canada 
, East, both in the form of chlorides, with chlorides of calcium and mag- 
nesium, and as carbonates with carbonate of soda in alkaline waters. 
To detect their presence and determine thi ir quantitv, the water was 
treated with a little hydrochloric acid ; being evaporated to a small 
bulk, an equal volume of a solution of gypsum was added, and after 
some hours the precipitate of sulphates was collected, fused with an 
alkaline carbonate, and the insoluble earthy carbonates being converted 
into chlorides, the addition of fluosilicic acid determined a crystalline 
precipitate of the fluosilicide of barium ; the liquid separated from this 
was then treated by a soluUoa of gypsum, by which the strontia was 
separated as a sulphate. 

The proportion of baryta was generally larger than that of strontia ; 
in the two springs of Varrenncs, where they exist as carbonates, the 
proportion of carbonate of these bases, in 1,000,000 part?? of water, 
were 22 of carbonate of baryta and 14 of carbonate of strontia in the 
one, and 12 of carbonate of baryta and 0 of carbonate of strontia in the 
other. 

Mr. Hunt stated forther, that these waters were otherwise so in- 
teresting, thai he would lay before the Section the general results of 
the analysis, besides those of seTerol other spdngs, saline in their cha- 
ncter, m some of which these rare bases are wanting, being not unf re- 
qnentlj excluded by the presence of solnble sulphates. These springs 
are all strongly saline, contain alkalme chlorides invariably associated 
with bromides and iodides»together with earthy chlorides and carbonates, 
not nnfrequently associated with carbonate of iron, and small portions 
of silica and alumina. The waters containmg baryta may well be sup- 
posed to have some medicinal pi^wers, attributable to the presence of 
that base, and the attention of the medical profession is also invited to 
the probable difference between the therapeutic characters of the 
springs containing earthy ehbrides, and those in which the existence of 
them is precluded by that of a true alkaline carbonate; these two 
classes are generally employed indiscriminately in medicine, notwith- 
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Standing the well koown active character of the chloiides of magnesiiun 
and calcium. 

The eoromuoicatioa led to a brief discussion between Br. R. E. 
Rogers and Mr. UuHTp as to the probable oondition of combbatioa of 
the bases in this water, which coutains some free carbonic acid. 

In this connection Prof. Sillim an, Jr., stated a case ofboiue interest, 
sliow ing the influence of carbonic acid as a metiimorphic agent in chang- 
iiiiT till' cnnstituliou of silicates. He referred to the analysis of an 

O ml 

altered scapoHto from New Jersey, in wliich a portion of the lime froiu 
the silicatt. has been converted into carbonate of lime, although no 
cliange has taken place in the i xlernal character as observed, except a 
less dugrcc of liaidness. To this, as u general cause, we must look for 
an explanation of numerous cases of silicates having variable quantities 
of carbonates of lime, many of which have been proposed as separate 
species. 

The Section adjourned, to meet to-morrow at 10 o'clock. 



FOURTH DAY, THURSDAY, AUGUST 22, 1850. 

GENERAL MEETING. 
. (iUiMTitii^ Seuion,) 

Tlie Association met in general session, in the College Chapel» at 9 

A. M. 

Mr. E. F. Tfjthemachf.u, of Boston, presented, througli Prof, llous- 
FOKD, a communication from li. Taylor, Esq., of London, accompanied 
by 20 copios of his tract on the Jyecitnal Stfslon, as conn€cted trlth 
CoiU'if/t', IWights, and Measures, for distribution among the Members 
of the C ommittee on the subject of a uniform standard of Weights and 
Measures. 

in accordance wiiii the recommendation of the Standinir Committee, 
the Report of J.ient Davis, on the Hautical Almanac, was accepted and 
ordered to be printed. 
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BiPORT OF Tin OommTKB ov tbb Primk Mbbidiak — appoxhtbo at 

TBX MsntHGOF THE AmXBICAK AsSOCIATIOV FOR TBB AdTAKCBMBNT 

ot Scibbcb, hbu> at Cambridge, August 14, 1849. 

The Committee on the Piinie Meridian have the honor to report, 
that in consequence of the remoteness from each other of the persons 
composing the whole CommiUct*, all liope was prechided of a general 
meeting to discuss the question under consideration, and to agree upon 
a common report. A meeting, therefore, of as many of the Committee 
as could be called together at Cambridge, was held, and it was deter- 
mined that a correspondence should be opened with all the members, 
as tiie best means of obtaining their views and opinions. Accordingly, 
a Sub Committee was appointed, consisting of TjieutonanL Davis, Pro- 
fessor BAOiiE, and Lieutenant Mai hy, to which the duty of conducting 
this correspondence was assigned ; and a letter signed by tlie Chairman 
of the Sub-Committee, accompanied by copies of the papers oa the 
Prime Meridian read to the Association by Lieutenant Davis and Pro- 
fessor IloLTON, was sent to every member. The papers served to 
suggest the principal topics to which the attention of the memhers of 
the Committee was called, and the h'tter of the Chairman invited a free 
communication of their views and reflections. A copy of this letter is 
appended to this Report. Twelve of tiie Committee replied to the 
circular, of whom five were in favor of retaining tlic old standard, five 
were in favor of an Aa.c i icRn meridian solely, and two were in favor of 
retaining the Engh^h meridian for nautical purposes, and of establishing 
an origin on this continent for geographical and astronomical purposes. 

These letters were transmitted to the Honorable Wm. Ballard 
PiiE-srox, at that litne the Secretary of the Navy, who placed them in 
the hands of the Naval Committee of the House of ReprcsenUitives of 
Congress, to which the whole subject had already been referred. 

This Committee, after hiivuig the subject for some tiuiu umlcr con- 
sideration, introduced a n?solution, accompanied by a brief but able 
report from its Chairman, the Hon. F. P. Stanton of Tennessee, recom- 
mending that the Greenwich zero of longitudt-.i should be preserved for 
the convenience of navirrators, and that the meridian of the National 
Observatory sliuuld be adopted by the authority of Congress as it.s first, 
meridian on this continent, for defining accurately and permaneully, 
territorial limits, and for adv;i:i :ii g ihe science of astronomy in America. 

In conclusion, your CommilLce have to say, that so far as it has 
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heard, the mode of settling this question recommended by the Naval 
Committee of the House, by which the opinions entertained on both 
sides have been met» and partially complied with, seems to hare leceivod 
general approbation. 
All of which is respectfully submitted. 

Cambriooe, Mass./ Sept. 17, 1849. 

Dbar Sib,— 

At the late meeting of the American Association for the Advanco- 
ment of Science, held at this place, a Committee .was appointed upon 
the subject of an American Prime Meridian, of which you were elected 
a member. 

This Committee had its origin in the following drcumstances:— 

Havmg been charged by the Hon. Wm. Bnllard Preston, Secretary 
of the Navy, with the duty of preparing for publication, the American 
Nautical Almanac, provided for by the Act of Congress, approved 
March 3, 1649, I addressed to him a letter concerning the Prime 
Meridian to be adopted in the calculation of this work, the selection 
and determination of which form the first step in my progress. 

Mr. Preston, in his reply (dated August 7) to thb communication, 
Erected me ** to bring the subject of an ' American Prime Meridian' be- 
fore the American Association for the Advancement of Science, to con- 
vene at Cambridge, Mass., on the 14 th instanty for the purpose of 
soliciting the opinions of the principal Mathematicians and Astronomers 
upon that highly interesting subject." 

In compliance with these instructions, I submitted to the Association 
a paper, the same in substance as my letter to the Hon. Secretary, 
which, upon motion of Professor A. D. Bache, Superintendent of the 
U. S. Coast Surrey, was referred to a Committee, consisting of twenty- 
two members, (whose names are subjoined), with instructions "to send 
a copy of their report to the Hon. William Ballard Preston, Secretary 
of the Nary." 

A meeting of as many of thb Committee as were then present was 
held, and a Sub-Committee, consisting of Lieut. Davis, Prof. Bache, and 
Lieut. Maury, was appointed to conduct the correspondence, and to 
execute the mstructions of the Association. 

The persons composing the whole Committee are so remote from 
each other as to predude the possibility of a general meeting to 
discuss this question, and agree upon any common Report ; it has been 
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determined, therefore, as the best means of obtaining their jiem, to 
i^dress each member of the Committee separately. 

Accordingly, I have the honor, as Chairman of the Sub- Committee, 
to transmit to you a copy of the paper presented to the Association by 
myself, and also of another paper on the Prime Meridian, by Professor 
Uolton, referred to the Committee, and to ask your early atteatkm to 
this communication. 

These papers will serve to suggest the principal topics to which your 
attention is invited, and will, I hope, lead to a free communicattoa of 
your views and reflections. It is not impossible that the letters of the 
Committee may be hereafter odcially called for ; you are requested 
to state, therefore, whether you object to having your letter printed, 
and, if no objection be given, X shall feel aathorixed to make it public, if 
required. 

Very respectfully, your obedient servant, 

CHARLES HENRY DAVIS, 
Lieut. U. S. Navy, Sup't Nautical Almanac. 



LIST OF TBC COMMITTEE OV TBE PRIME MBEIDIAK. 

Prof. A D. Baoie, Sup't U. S. Coast Survey. 

Lieut IL F. lUii»T, Bnp*t Nattoaisl Obrarratoty. 

IVot FBm A P. Baix AiB^ Umvenityof Slate of Aiaii*iw* 

Prof. Lewis R. Gibbbb^ Charleston, South Cardaia. 

I*rof. Fdw aud 11. CffRTENAY, Uiilvt-T^ity of VirgiaiiL 

Prot SrKriiKN Ai-KXANDKii, Prineetun College. 

Prot Joivi k\ YuAzttsL, Lnivepsity of Peuusylvama. 

Prot 11. J. AwDEBfioN, New York. 

Fnt O. U. Mnomiy CineiiiiwtL 

FnC a D. Staioit, Tale GoUegcv 

Hon. Wm. MitobiUi Nantucket. 

Prof. Joseph Loverixo, Garabridge. 

Pi< f. \V(i ! i»,M '>MyTn, Bnwi^ciin College. 

Prut. J"-<Krii WiNUMjK, Shelby College, Kentucky. 

Proil Geo. W. Coaklet, St James'^ College, Md. 

Prol Oram; Oeoigetown College. 

F»o£ J. Smivb Fowucb, Fraaklin Ooll^ TanneaMC. 

Trot Jami> riiii.i.irs. University of North Oaroliiia. 

Prof. Wm. II. C. Bartlfit, We^t Point 

Prof. Erbnezer S. Snell, Amherst College. 

Picf, ALKXiit CA.SWELL, Brown UnivcrsitT. 

Lieut. C. IL Vavj», Sup't Nautical Almanac 
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In accordance with the recommendation of the Standing Committee, 
it was determined to hold Section Meetings during the afternoon as well 
as morning of Friday, and to hold a General Meeting on the eireniog of 
that day. 

The call for Reports of Committees was then resumed by the Presi- 
dent. 

1. — CommitUe /or Metnonaiizing Congress in relation to Scientific 
Exploratiom. 

The Chair raaa being absent,- no report was presented. 

2. — Committee on a Change in the Constitution providing /or Honorary 

Manbrrs. 

The Chairman was absent, and no report was presented* 

3. — Commitlt't on I'fii/siral Cou.'^lantg, 

The Piii;-ii»i:nt stated tliat I'rofcssor Fiuzeh, of Philadelphia, had 
requested him to say that liiness had prevented the execution of the 
cooirai.s4>ion on his part. 

The Committee was then ordered to be continued to the next year. 



FOURTH DAY, AUGUST 22, 1850 

GENERAL MEETING, 

{Aftemotm SeMton.) 

On recommendaUon of tlic Standiiu' Committer, it was 
litmlved, That the thanks of llic Association be presented to Mrs. 
Amos Bixnky, of Boston, for her goncrous gift of numerous copies of 
the Trnnsactions of tlic Associrition of American Geologists and Natu- 
ralists, for 1840, 1811, and 18+2. 

A resolution of the Slandin;,' Committee, that tlie next annual meet- 
ing of the Association bo hold in the city of Albany, N". Y., and that 
an intermediate nipfting in the spring be held at Cincianatt> Ohio, was 
presented, but no action had thereon. 

The PitEsiDEsnp laid before the Association a printed copy of the pro- 
ceedings of the meeting at Charleston, 8. C, in March last, and, in com- 
pliance with the request of the members then present, he now gave, in 
writing, an account of the character of that meeting, and offered cer- 
tain recommendations as to improTemeoto in the organization of the 
Association, with suggestions coneemuig the relations of science and 
religion. 
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RtuARKa OT Prof. A. D. Bacqs, Prssident of tbz AasociAnosr, upox 

THB 1IBETI9G OF TBB AhBRICAV A«80CUT10H AT OnARLESTOKi S. C, 

March, 18»0. 

The American Association, at its meeting at Camliiidge, it will be 
romcmbered, determined to hold an intermediate raeetin:; between the 
iwo regular annular meetings, and selected C'harlesUDn, South Carolina, 
as the place for liolding it. Tlie meeting was deprived of the presence 
of the President for the year, Prolessor IIknkv, by the pressure of im- 
portant duties;, requiring immediate personal attention, and in hi:> absence 
Ivas re(|uesied ( » nreside; and at the clo?e of the f>« sMoUfs was desired 
to give a notice of trie doings to the members assembled at New Haven. 

1 had intended to give such an account as I was able of the papers 
read and communications made to tlie Charlej^tou meeting, but the in- 
dustry and zeal of the Secretary, Dr. Lewi> II. Giuuks, has, by preparing 
the vohmie of proceedings to be laid before you, prevented all n^^cessity 
for such an abstract. There were iliirty communications made on sub- 
jects of natural history, and eighteen on subjects of mathematii al and 
physical science — the fortv-ei'_rht papers ing contributed l»y twenty- 
seven members of the Association. Many of these were of high inter- 
est, and gave rise to rcmaiks valnable to those pursuing tV.e subjects, 
and interesting tn all. Some of the papers were by authors of estab- 
lisli<»d reputaLiuii, so that the mention of their names would be security 
for the value of their papers; others by men who, if life and health 
should be spared, will reach in future to the same p(jint of distinction. 

The germ of tw o most imporUint discoveries in natural history was 
contained in papers by two of our youiigept member?. The pithy nn- 
aounceraeut 1)V one who is the best judge of their value and correct- 
ness, has made an indelible imprc'^^ion upon my mind : — "The dev(.']op- 
raent of tissues is parallel to the growth of individuals," was the sum- 
ming up by the master of a paper, which the excessive modeMv of the 
author has forced the Secretnrv to enter as " not received." 'i"he con- 
tents of anotlier were lliu^ < .\[)rcssed : — "The order of succession of 
pmU in Foraminiferje is identical with the successive devrloj)nient of 
itavcs in plants, and can be expressed by the same formul.e." Such 
discoveries, just warm from the study, it mny be, as in thc'^c ca^es, 
forced to light by the occasion of our meetings, are among our greatest 
triumphs in the way of advancement. 

Nearly one hundred members were added to the Association, and of 
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this nuniber from uBveaij to eighty were in aUendenee. These lesults 
of the first semi-annual meeting which has been attempted, ore Tery 
eaeouraging. Thfiwe was a call for sneh a meeting, and in the place 
selected by the Association ; thepnblie and private demonstrations of in- 
teresttn our prosperity, by the attendanee of theeitens with th^ wives 
and danghters, and the hospitality with which we were entertained, were 
very gratifying. The interest increased to the last. Nor did it eeise 
with the adjournment of the Assodation, but left an abiding mark of 
the meeting in the establishment of a museum of natural history, in 
connection vrith the medical college, to be supported in a considerable 
degree by the libeiality of the corporate anthoriUee of the city of 
Charleston. This veiy substantial benefit to science followed closely 
on the liberality of the Mayor and Council constituting the same cor- 
potatton, in assnming the expenses of the meeUng, and of the publics- 
tioa of its proceedings. Could any spirit be better than this, or more 
thoroughly carried out in action ? 

I bdieve that even greater benefits than these material ones were 
derived from this meeting, in the sacrifice of old prejudices, and, not to 
use too strong a term, enmities, on the altar of science, the rekindling 
of old and kindling of new friendships, and the general and genial glow 
of sympathies of head and heart. 

During the consultations of members, and especially in the meetings 
of the Standing Committee, various matters of interest to the Association 
gmerally were discussed more or less formally, and some of these I 
was requested tufonnally to present at thb meeting for the considera- 
tion of the Association, and, if deemed of sufficient import, for reference 
to the Standing Committee. 

1. Some permanent form of uig.iuization is needed. Kot one which 
will interfere with the freedom of movement of the Association, as now 
constituted^ nor with the changeable control and variable impulse which 
now charaoterise it, but which will serve to connect, as far as may be, one 
meeting with the other. The experiencL* of one meeting, as now con- 
stituted, is not transferred to another. At the Charleston meeiing, we 
had ndther the scientific proceedings nor the business papers, neither 
the minutes nor the accounts, of the Cambridge meetinn^ ; and but for 
the presence of some few members who had been at the previous 
meeting, there would, at the opening in Charleston, have been uo con- 
neeting links between the present and past. 

The Association, not having the means of availing il<elf regularly, 
and, as part of its organization, of lia experience, is kept always iu the 
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condition of infancy, as it were — vigorous apparently, but still iafancy. 
In the British Assoctatioii, anity of purpose is secured by a general 
body, which directs in tbe raeess of the local moviog and changeable 
body. At the CharlestOQ meetiog, tbe idea was broached in tbe 
Standing Committee, and I was requested to communicate it to the 
Aflsociatioii here, that a body of secretaries, organized from among 
those who are able to attend the meetbgs with certainty, and who are 
willing to undertake the labor, to serve for a limited term of— say fi?e 
years ; elected yearly, and part vacating thor office, in turn, — taken 
from the different parts of the Union, so as to render the attendance of 
part of them in any given place almost certain, would supply this want 
of a permanent organisation. If with this wecoold unite executive duties 
\jj a permanent secretary, or the officers of some 8cienti6c institution, to 
conduct, in ihe recess of the Association, our business, other than what is 
local and incidental to the meetings, to make sure of the action of commit- 
tees, of timely preparation for meetings, and of timely action on bosinesa 
of a past meeting, it would contribute essentially to our prosperity, and 
to the adTancemeni of science through the action of the Association. 

Do our present arrangements for publication represent the character 
of our meetings fully ? Is there any one of us who, after a diligent, 
doae^ and interested attention throughout a meeting, does not feel 
^Baappointment when he comes to look over a volume of published 
proceedings ? It was a striking principle, stated by some of tbe early 
members of the General Association, that the great object was to com- 
municate from one cultivator of science to another what was doing in 
each department for its advancement — to hold personal communication 
for personal impro?ement Thus, absence from the meetings was to 
debar from access to, or part in, the proceedings. By discussions, oral 
aooonnts of researches and ezperimenfes, and observations, by friendly 
coonsel and encouragement, science was to be advanced through its 
enltivatoiB. No attempt was to be made to influence or affect the 
absent At first, warmly interested in this view, I came at last to think 
that so much good should be made more diffusive and more permanent; 
and if the principle, as stated, were rigidly sdbered to, we should not 
he actmg up to the full measure of our possible usefulness. StUl, it is 
a real principle of ae^on. Under it, we should publish no papers, no 
abatiBcts, no accounts of oar discussions. We would encounter oo 
rsaponsibility beyond the Association. The opposite principle would 
he^ to act upon the present as well as upon the absent ; and, to ha 
dfieethr^ should be reduced to system. Either all Taluable papers 
11 
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should he published to the full extent, or none should be so published, 
or a selection should be made. It should be understood that an 
abstract only, of any, or of all, valuable papers, would be published, 
and that abstracts of all would be made or should be fumisbed by the 
authors. 

The discussions arc frequently of ai> much value as the papers ; and 
vet many of them do not appear at all, or, if appearing, are without the 
life that really characterizes them. It was a distinguishing feature of 
the Charleston meeting, that, when the branches of science interlocked, 
the discussions were of the most useful character; and yet all these are 
losL, necessarily, in the proceedings, and that by no fault of those who 
have so ably and zealously labored in their publication, but from want 
of rules and arrangement by the Association itself. To avuid irregu- 
larity, we might publish written papers, in which case we would be 
interfering with established societies ; or we might publish only abstracts 
of written papers, leaving their publication in full extent to other socie- 
ties. It is easy to see that there are objections to eitiier course ; but 
it may be well to consider whether eitlier is not better than neither. Of 
the oral communications, it is our rule, that abstracts shall be furnisheci 
by the authors ; but how inefiectual this rule is, is showu by the number 
of titles in all our publisiied proceedings of communications with the 
remark, " abstract not received." The secretaries of the Sections, It 
appears to me, should regularly make the abstracts of both written and 
oral communications, ami in such extent that, if no abstract is fumbhed 
by tiio author, this may siand as a substitute. The labor thus involved 
would be considerable ; but, by dividing it among a couhiderable num- 
ber, it would fall lightly upon any one. Liesides, there are always 
those who like sucli labor, or, at least, are willing to encounter it for 
the improvement in analysis which it gives, from a desire to do good, 
from a sense of duly — various worthy motives. As to the di^ ussions, 
are they fully presented by our present arningements ? What is wanted 
in regard to them generally is not a full report, such as the admirable 
systems of sLcm ti_fraphy afford, but a discriminating, brief, and pointed 
note, such as can ouly be given by a person who undersUmds the 
subject. In any single bcction, what one of us could undertake tu 
give an account of the discussions on all the subjecU which come up ? 
And if we pass from one section to another, how impossible would 
it be for the best inlornied to succeed in such an attempt ? 

It appears to me worth consideration, whether we may or may not 
make more effective arrangements for printed accounts of written aad 
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oral commtmicatioiiB, aod of diacuMioos, than those whtcli we liave 
heretofore had. 

2. The meeting in eeetiooe is, perhape, mdispenaahle to the despatoh 
of boameis. At OharleetoD, where we had, prohaUy, one hundred 
membeia m atteodaneep it waa not neceaaaiy, and we found great advan- 
tage m (he diecuasion of euhjeets when the diflbreat Imee of aeience 
eroeaed each other. Thua tiie apparent anbeidenee of the coast of 
South Carolina, and the tempentnre of the arteaian wells of A1*hifflf i£, 
hrought out phystsal facts and reasonings of interest, while the comnn* 
nicatiooa of lieut Maury, on the currents in the Atkntic, of Prof. Le 
Gottte^ on the exudaUon of iee from the atema of vegetables, and others, 
called out a corresponding contribution from the naturalistB. As theae 
remarks are reported in but a few casea, a very important feature, and 
one which rendered the meetiog perhapa more interesting and useful 
than any other Mngle one, does not appear in the puUiahed pro- 
ceedings. Is it not worth considering whetlicr, without losing the 
advantage of a division into sections, by which time Is, no doubt, saved, 
and too much popularizing of the subjects avoided, wo could not, in 
certain cn^r , Ijave the advantage of general meetings for the reading 
of papers ? If abstracts of all communications were prepared before- 
hand, aod forwarded to the Standing Committee, tbey could select 
such communications as it was deemed desirable to have presented in 
general meetings ; but their labors would thereby be greatly increased, 
and those of tlie members in a similar degree. Perhaps, from the title, 
and by conference with the authors, the conmiittee could determine that 
point in a general way. I agree with the members of the Charleston 
Standing Committee, that the subject is worthy of consideration and 
effort. 

a. Is it desirable or not to increase the interest of the public in our 
meetinn;s, by devoting a portion of our Ume to popular accounts of new 
subjects ? The meetings of the British Association include meetings of 
the sections which are strictly scientific, and general meetings, at which 
accounts of the proceedings of the sections are given by the chairman 
of each, where general business is transacted, and particular subjects 
presented by members chosen by the General Committee for that pur- 
pose. This, though strictly belonging to the diffusion of science, m ij 
not be found to be prejudicial to its advancement. It has mixed good 
and evil in it. May not the good predominate ? 

4. The liberality of the city authorities of Charleston assumed the 
payment of the expenses of the meeting, including the publiahing of the 
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proceedings. This left our treavHry untouched, and, indeed, made the 
AflSOciatioQ fiDaneially gaioerB* as well as intellectually, by the meeting. 
The subject of increasing the general contribution, by monben abaeot 
as well as present, was talked of informally, and I was reqpiested to 
suggest its disoassion by the Standing Committee at the present meadng. 

There was one circumstance in this meeting which gave me patn— 
first a shock of surprise* then unalloyed pain. It was, to see that 
science, which I had always considered the &st friend and natural ally of 
reUgi<Hi» was, in some of its paths» or in some turns uid windings, and 
seeming ends of tliosc paths, regarded with suspicion by the religions. 
The able address of Dr. II. W. Gibbes,of Oolombia» vindioating geol<^y 
from suspicica of leading to infidelity, was not wiHtea without abundant 
and, indeed, urgent reasons, derired from circumstances in the midst of 
which he is. In observing Eoropcan sdencej one of the facts which 
stmck me most forcibly and agreeably, was the oonnection in Bngiaad, 
through her University education* between science and religion, so that 
some of the most eminent men were ministers of both. I thonght it 
gave higher aims, a higher tone to science and scientific men, to be thus 
devoted to religion, the moral and religious man being developed at the 
same time with the intellectual. I believed the tame had long gone 
by, when the study of God's works could be supposed to lead away 
from the revelations of his word ; that the language which I heard last 
Sunday* from a pulpit in this city, was of common consent and accept- 
anoe— " science is no ally to skepticism . ' It is, nevertheksa, true that 
a lesser wave of the same class with that which rose to overwhelm 
geology some twenty years since, sweeps with considerable tatce over 
the Southern portion of our Union, and requires to be stayed with 
judgment to subsidence, unless, by making ill-shaped and untimely 
obstacles, we raise it to the height and force of breakmg— a dangerous 
experiment for those who must meet the shock. 

The progress of science is towards truth. But how distant the goal ! 
We think we discern clearly ; hut the medium changes, and objeets 
assume new colors, forms, and proportions. One age teaches cyeie and 
epicyle for truth, and makes the earth a fixed centre ; anoClier 
approaches nearer the truth, and shows the law which mimstm the 
will of Him who made all things and us, to give way in its tarn to 
some higher truth. Science is emphatically progresnvi. Who would 
be BO tndiscreet as to hinge his religious faith upon changeable^ pro. 
gressive science ? A master has said : ** hei no man, upon a wc^ak 
conceit of sobriety, or an iU-applied modenrtion, think or maiotaui thai 
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a man can search too far, or be too well studied, in the book of God's 
Word, or in the book of God's works, divinity or pbilosopby ; bat 
rather let men endeaTor an endless progress or profioieoey in both,» 
eoly let men beware tbat thej apply both to eharitj, and not to swelling ; 
to use, and not to ostentation ; and again, that they do not unwisely 
nu^gle or componnd these learnings together." 

At a subsequent period of the meeting, the following resolutums 
were ofiered by Professor Silumam, and on beii^ put by the Secretary^ 
were uoaaimoosly adopted. 

Reiohtd, That this A ssoe i atton has heard with great pleasure and 
approbation the appropriate and eloquent remarks of President Bagbb, 
ngarding the meeting held at Charleston, and the general scope and 
objects of this body: And farther, Rttohed, that the suggestions 
made by him, in reference to the more permanent oi|;anisalion of the 
Association, be refeired for actkm to the Standing Committee. 

The following oommunioations were then read : 

1. CovcLonuio Rexarks nr Dn. B. A. Gould, Jr., on tbi YiLOomr 

OF IBS GALTANtC CrRRSRT IV TRS TsiSORAPH WiRBS. 

2. A Plan for Stereotvi'ino Catalogues nr Sepakate Titles; A>fi) 
FOR Forming a General Stereottpkd Catalogue of Puhlic Libra- 
ries IN THE United States. By Charles C. Jewbtt, Assistant 
Secretary and Librarian of the Smithsonian Institution. 

ETOiythiog whieh facilitates research promotes the progress of 
science. Every thoroqgh student knows from experience the value of 
fall, accurate, and convenient catalogues and indexes. It Is on these 
aeoonnts that I venture to invite attention to a project* which offers to 
every growing library the means of issuing, at a comparatively small 
expense, complete annual or biennial catalogues of its treasures ; and 
which will enable a central establishment* like the Smithsonian Institu- 
tion, to publish, at stated intervals, general catslognes of all the libra- 
ries in the country. 

It may not be amiss, at the outset, to glanee at the nature and extent 
of the dipoulties, wl i li Imve hitherto been eneomitered in attmnpting 
to meet the wants of bcholara in respeot to printed catalogues ; and 
which Lave led, or arc leading, to a common abandonment of the hope 
of affording such desirable guides to the Utenuy aocomulations of the 
larger libraries of Europe. 

It is, of coarse* entirely practicable to publish a complete and satis- 
(actory catalogue of a library which is stationary. But most public 
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Kbraries are eoiutaiitlj and rapidly inereamig. Thb cireamstaace, to 
gratifyiDg on evety other aeeomit» is the caaae of the difficaltiea to 
which I have alluded. 

While the catalogue of anch a collecUon k paastog ihrongh the preM, 
new books are received, the titles of which it is impossible, m the ordi- 
nary manner of printing, to incorporate with the body of the work. 
Becourse must he had to a supplement. In no other way can the 
acquintions of the libnuy be made known to the public Ere long, 
perhaps, as in the Ubraiy of Congress, the number of supplements may 
be increased to nine. The student may thus be obl^ed to grope his 
weary way through ten catalogues, instead of one, in order to ascertain 
whether any book which he seeks is, or is not, m the library. He 
cannot be certain, even then, that the hook is not m the collection, for 
it may have been received amce the last appendix was printed. 

Snpplementa soon become intolerable. The whole catalogue must 
then be re^uranged and reprinted. The expense of this process may 
be borne, while the library is small ; but it soon becomes burdensome, 
and ere long msupportable, even to national establishments. 

There is but one course left, — not to print at all. To this no schohu- 
consents, except from necessity. 

But to this alternative, grievous as it is, nearly all the Urge librariea 
of Europe have been reluctantly driven. More than a century haa 
passed since the printing of the catalogue <tf the Royal Library at Paris 
waa commenced. It ia not yet finished. No one feels in it the interest 
which he would, if he could hope to have it kept up complete^ when once 
it were brought up to a given date. 

Dr. Ports, chief librarian of the Royal Library of Berlin, dedarea 
that to print the catalogue of a large library, which is constantly in- 
ereasing» is to throw away money. His opinion is founded upon the 
supposed impossibility of keeping vip the catalogue so as continually 
to represent the actual possessions of the library. 

The first volume of the new catalogue of printed books in the British 
Museum was publuhed in 1840. It is a folio of 457 pages, and eon- 
tains the letter A, complete to the end of the year 1898. The letter B 
has not yet appeared. Mr. Panisisi, from the first, strongly oppoeed 
the printing of any part of the catalogue till the whole, up to the pre- 
scribed limit (18d8)« should be completed in manuscript. Time baa 
shown the justneas of his views. The Commissioners, lately appointed 
by the Queen to inquire into the constitution and management of the 
Museum, have, m their report, expressed an opuiion decidedly againat 
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the prinliog of ibe catalogue al all, and priocipaUy on the ground that 

it must ever remain imperfect. 

One of the witnesses (the Rt. Hon. J. W. Croker), examined before 
the CommisaionerB, thus elroogly states the caee with respect to printing : 

" Yoa reoeire» I suppose, into your Library every year, some 20,000 
volames, or something like that. Why, if you had a printed catalogue 
dropped down from heaven to you at this moment perfect, this day 
twelvemonth your 20,000 interlineations would spoil the simplicity of 
that catalogue ; again the next year 20,000 more ; and the next year 
20,000 more ; so that at the end of four or five years, you would have 
your cntalogue just in the condition that your new catalogue is now 
(the matmscript part greater than the printed part.) With that new 
catalogue before your eyes, I am astonished there should be any dis- 
cussion about it, for there is the experiment; the experiment has been 
made, and failed." 

Not one European Hbrary of the first class has a complete printed 
catalogue in one work. The BodU-ian Library issn^^fl, in 1843, !i cata- 
logue in ihrf'f* Inrge volumes folio, which is generally, but erroneously, 
supposed U) contain the titles of all the books in the collection. But all 
books of which special catalogues had previously been published are 
omiUed in it. For a complete catalogue of the Bodleian Library, it is 
necessary to procure, not only the 3 vols, folio, 1843, but also — 

1. " Books relating to P»rifi?h Topography, kc, bequeathed to the 
Bodleian Library, by Uicb. Gougb, Esq., 4to., Oxford. 1814." 

2. *' Bibliotheca ccleberrima Hebrtea quam collegit Dav. Oppea- 
hcimerus, Svo. Hamburg!, 1820 [in Bihl. Bodl. iliata a. 1829].** 

3. " Dissertationes Academio« quibus nuper aucta est Bibl. Bodl* 
fol. Oxon. 1834." 

4. "Printed Books and Manuscripts bequeathed by Fruicis Douce, 
Esq., to the Bodleian Library, fob, Oxford, 1840." 

Therefore, one mnv be obliged to searcli five cataloixnes before he 
can ascertain whether any particular book were in that library at the 
end of the year 1834. 

The catalogue of 1843 is only brought down to 1835. None, there- 
fore, of the literature of the last fifteen years, and none of the acquisi- 
tions of the library during that period, are contained in it. 

A stipplement is now in press, which contains the additions to the 
library from 1835 to 1847. When this is published, it will be possi- 
ble, bij romitltiiKj gix catalogues, to ascertain whether any given book 
was, or was not, in the hbrary at the close of the year 1847 ! 
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In view «i ti.ese £Mts, it ig not surprising that the Commiauoaers 
on the British Museum should come to the opini<jii tliat it is unwise 
to print the catalogue of that libruyr and should adTiae that nothmg 
more be attempted than to prepare and keep up a maaueeript oata- 
logne. 

But, in this opinion, the BogUah public, who look to the end withoat 
oonsidering the difficulties of the way, do not aeem cordiailjr to acqui- 
esce ; and it will perhaps be found necessary to print, even at the eati- 
niated cost of ^0,000, and with the certainty that, almost as soon as 
the catalogue comes from the press, the rspublicatioa of it will be as 
loudly demanded. 

This is, surely, a disheartening state of things. It applies with equal 
force to catalogues of all forms, alphabetical, chronological, and classed. 
It has been felt and lamented by every one who has had the care of an 
increasing libraiy. 

In seeking a remedy for this evil, the idea oocnrred to me, several 
years ago, to $tereottfpe the titles separately, and to preserve the plates, 
or bloclu. In the alphabetical order of the titles ; so as to be able xeadOy 
to insert additional titles in tb^ proper places, and then to reprint the 
whole catalogue. By these means, the chief cost of republication — that 

compositacm^ — together with the trouble of revision and correction of 
the press, wouldr except for the new titles, be avoided. The great diffi- 
culty which had so long oppressed and discouraged the librarians of 
Europe, and involved the libraries in expenses so enormoos, would thus 
be overcome. 

This idea, which had occurred to me before my appointment as Ubra- 
rian of the Smithsonian lostitntioo, assamed, in my mind, new import- 
ance In connection with the plan of forming a General Catalogue of 
American libraries. 

My action in the matter was checked by the discouraging opiniona of 
several stereotypers whom I consulted. I did not, indeed, believe 
the difficulties which they suggested, to be insuperable; but I waa eo 
situated, that it was impossible for me at once to institute the experi- 
ments necessary to show that they eonld be overcome. 

In the mean time the Librarian [S. F. Haven, Bsq.] and the Directoffs 
of the American Antiquarian Society having heard of the plan, opened 
a correspondence with me on the subject, with a view to employing it 
in the republication of their own catalogue. The eneigette and in- 
genious suggestions of one of the directors, the Bev. K. E* Usle of W<Nr* 
cester, have since given a new Impulse to the scheme, and have induced 
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mc to propose iu adoption by the jSoiitlisoDiaa Institaiion, eadter than 

I had intended.* 

The suggestions of Mr. Hale, seconded by the practical skill of an 
ingenious clrctrotypist, (Mr. Wilcox, of Boston,) first established the 
practicability of stereotjpiiig, or elecirobyping, a catalogue in separate, 

movable titles. 

I am able to ofl'er for your examination two specimen pages, with 
the aid of which I can readily explain the several methods by which 
titles may be thus stereotyped. The first of these is the electrotype plate, 
made at the suggestion of the Rev. Mr. H;i1e. Tt is a beautiful }iicc*; of 
'work, and it demonstrates to the conviction of the moal iaoredulous the 
practicability of f))iiuii.g cataloq-ues in this way. 

By the ordinaiy electrotype ])i ces??, a layer of copper, about l-40th 
of an inch in thickness, is deposited upon a mould, taken from the type 
in wax. This plate is then mounted upon a plate of type metal, say 
3-8ths of an inch thick, in order to stilien it. The titles are next 
separated by means of a circular saw. For prijiiing, these titles are 
mounted upon iron blocks of ihe i-i/e of the page. 

This plan might be modified by solderiag the pages of the electrotype 
piate upon a metallic block of the height of ordinary type, and then 

* Jt ia proper for me to btat^^, that, in the autuiuu of 1817, I oomwuuicated my 
plana to Mr. Henry Steveuii, ujud ret^uested him, during his proposed to Eng- 
knd, to make Uiem known to gcatlomen eonnoeted wHhtiie lifaraiyof Hm Britiih 
MoMiun. In Febrwry, 1B49, William Mbovongii Cooky, Vmi^ in bis «Ticl«nce 
before the Musemn Corami«eion (ISnt publiahed in April, 1650,) proposed a plan 
for stereotyping tilli s, simihir in eoroo rwpecta to my own. Ho made no mention 
of any other person m the originator. In the London Athenieum of May 11, 1850, 
thin plan is attributed to Mr. Cooiey, and is dwelt u^kjh at oonaiderable leugUi and 
with great approbation. It has since been Um subject of diMMHon in eerenl 
English periodicala Inaimndi two penone may, and frequently do^ indepen- 
dently of each oilier, inTittBt or dwcorer tiie mme things I have notlung to my with 
re^tect to tUo ebum, if it be nieb, on the part of Mr. Cooiey, fm-ther than to ftnte, 
ns T have done, the faotj* nnd dale^ with refcroTu'*- to myself, hj^ they arc known 
to nuiny gentlemen in this country, fallowing tliui 1 \m<\ taken measnresto oany my 
scheme into operation several years before Mr. Cooiey suggested in public a s cheme 
ia some d^^ree nmiler, and tiiet voj plane were known at tbe Briliih ICuenm 
aeTeml mouths before Mr, Cooiey brought the matter forward. 

I (dionid be sorry to appear tmdnly anxiooa to et-tabUsh any claim to priority of 
invention in tliis case. If the scheme be a good one. it matters little who ori- 
sinated it. My chief concern with reference to the Tuatter is, that the scheme 
which I present should not be unfavorably judged on account of any impractica- 
biUty in that brought forward in England. 
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Mwiog apart the titles; or by preparing a common stereotype plate id 
the same way ; or by oaattng the titles separate and of the he^ht of ^pe. 

The other apecuiieii page whieh I have to offiir, is a 6r9t attempt to 
use for ow purpose a new process of stereotyping, which promises to 
form an era in the arl A gentleman from Indiana, Mr. Josiah Warren* is 
the inventor. The material which he uses for stereotypmg costs not more 
than three cents for an octavo page. The process is so simple, that any 
man of average Ingeamty could learn to practise it snccessfolly by two 
or three days' instruction. The cost of apparatus for carrying on the 
work is very small. The rapidity of execution is such, that one man 
coold produce at least 25 octavo pages a day, all finished and ready 
for Bse. The plates give a beantiful impression. They seem as durable 
as common stereotpye plates ; and, so far as is now known, they are not 
In any great degree more liable to injury. 

If it tears the serere tests of praetioal men, this new process wUr 
have been brought forward at a most favorable period for our project; 
for it will he seen, by the specimen here presented, that it offers extra- 
ordinary facilities for the kmd of work which we require, and it will 
very greatly reduce the expense. 

This preUminaiy point, — of the practicability of stereotyping by titles, 
— ^being established, I beg leave to state the proposed manner of empUnf- 
ing this method of stereotyping, in the printbg of catalogues of particu- 
lar libraries, and of a central catalogue of all the libraries in this country. 

It is as follows : 

1. The Smithsonian Institution io publish Rules for the preparation 
of catalogues. 

2. To request other institutions intending to publish catalogues of 
their books, to prepare them according to these rulesi with a view to their 
being stereotyped under the direction of the Smithsonum Institution. 

8. The Smithsonian Institution to pay the whole extra expense of 
stereotyping, or such part thereof as may be agreed on. 

4. The stereotyped titles to remain the property of the Smithsonian 
Institution. 

5. Bvery Library uniting in thb plan to have the right of using 
all the titles in the possession of the Snuthsonian Institution, as often as 
desired for the printing of its own catalcgne by the Institution ; paying 
only the expense of making up the pages, of the press- work, and of dis- 
tributing the tides to their proper places. 

6. The SmitbsonlAn Institution to publish, as soon as possible, and, at 
stated intervals, general catalogues of all libraries coming into this system. 
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li is believed that there is no insuperable difficult in any part of thb 
plan, proviiied that the benefits to be derived from it be aneh as to 

secure th«? cooperation of the various libraries to the oonotiy. 

To those benefits it is necessary, therefore, to direct particular attention. 

In the first place, let us consider its advantages in an ooonomical point 
of view to the jfrsf institution adopting it. 

We will supposCf for example^ that the American Antiquarian 
Sodety proposes to publish a new catalogue of its library. This insti- 
tution printed* in 1837, a handsome and valuable catalogne, in 662 
laige 8to pages, in fine type. The composition and press-work cost, 
we may suppose* one dollsr a pege. This must all now be reprinted, 
in order to add, in their proper places, the titles of books rccoiTed 
since 1837, the number of which is almoit equal to that of the former 
catalogue. If a new catalogue bo now printed, in tea cr twelve yeais 
it will be necessary to reprint the whole, and this process will go on 
till the expense of reprinting will be quite appalling. Now, had the 
titles of the original catalogue been stereotyped, the catalogue, in- 
stead of costing, for the composition, 500 dollars, wouW have cost, 
for composition and stereotyping, 750 dollars, counting the extra cost 
of stereotyping in titles 50 per cent, above that of the composition;* 
but tho necessity of rocomposing the first part would no longer exist. 
Five iuindred dollars would therefore be saved in the first reprint, 
whilst the extra expense would be only 250 dollars. Thus thf t gain 
would be 250 dollars, mi!iu« the cost of newly making up, and impos- 
ing the n|d matter, which would be very inconsiderable. But there 
would be htill further gains. It would not be thoueht necessary to 
print so large editions, if the work could be reproduced at a trifling 
expense. The re-arrangeraent, too, passes from the hnnds of the libra- 
rian to those of the printer ; and the proof-reading has already beeo done, 
once for all. 

The chance for applying this system to the first edition is indeed 
lost ; but the same reasoning, at the present moment, applies to the 
second. If the whole be now stereotyped, and 200 copies struck off, 
the accessions for the first year may be stereotyped and printed 
separately, and in the .<;ccond or third year, a new catalogue be issued, 
with the additions incorporated. In the meantime, it is probable that 

* I am unable to state what would be the exact cost of stereotyping or electro- 
typing by tdi«a I sanims 80 per emi «xtra, aa a oonTesi«iMt wto for sslMb- 
tioD, UKragb, if Hr. Wsmn't plan aoMsed^ it esa Im doos for miKh Im 
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nmayof the supplemental titles v ould have been stereotyped for other 
libnriei^ sod, thus, the cost of writing them out and of stereotyping 
them, be spared to the Antiqiiarien Society. If the cost of composi- 
tion for the catalogue about to be published (contfuning 30,000 titles 
or more) be etatod at 1000 dollars, for an additional sum of 500 dol- 
lars the necessity of reeomposing would be forever obviated, and the 
(preat advantsge teeiirad, of being able to print every two or throe 
years, at small eipeiiie, aew ediUonSy each complete to the time of its 
publication. 

It is thus, I think, demonstrable, that, evea for the use of a single 
library, this plan would be economical. 

Let U8 next consider the advantages which the second Library adopt- 
ing the plan may hope from it, in aneeonomical point of view. 

We will suppose, for the sahe of eiample, that after the Antiquarian 
Society's Catalogue has been stereotyped, and the titles are plaoed under 
the oarc of the Smithsonian Institution, it is proposed to issue a new edi* 
tion of the Catalogue of the Library of Congress. What indaoemeatB 
would there be for adopting this plan ? 

It has been the praelioe in this library to print a new edition of the 
catalogue every ten years, and to issue annual supplements. Abont 
one-fifth of the Cat;ilogue has been printed five times ; two-fifths, four 
times, ^0. Now, from what has already been said, it will be manifest 
how great the saving would have been, had this plan been known and 
followed from the first, even if the first cost of stereotyping by titlea 
had been twice or three times that of ordinary prinUng ; and conse- 
quently how great would be the prospective advantage of adopting 
the plan, even indepcmdeutly of any general system. 

Bat I now suppose, that, when the plan is adopted for the Library of 
Congress, the catalogue of the Antiquarian Library has already been 
stereotyped, and that the titles are in possession of the Smithsonian 
Institution for the use of other libraries entering into this gencml ar- 
nagement. Here is a new and veiy important element in the calcu- 
lation. 

We suppose the number of titles of the Antiquarian Library, already 
Stereotyped, to be 30,000. Some of these titles would doubtless be 
the same in both eoUections. For all that are common to the two, the 
expense of the preparation of titles, <d printing » and of ret'ision. would 
ha saved to the Library of Congress. It is impossible to say how much 
the saving would be irom these sourees, beoanse these two oatalognea 
are not uniform or complete. 
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If the Library of Congress were properly catalogued, it would give 
perhaps 70,0Q0 titles. Of these I pressunie not less than lo, 000 would 
be identical with tlie same number in the Antiquarian Library, 
this rate, more than one fifth of the labor and co.st of preparation, and 
tjf t!ie cost of printin":;, won1d be saved by llie use of titles prepared 
and stereotyped by Others, over and abore the savings already enu- 
merated. 

After the stereotyping of the Catalofjuc of the Antiquarian Library 
and ihe Library of Congress, we should liave perhaps 85,000 stereo- 
typed titles. Of course, the third institution adopting the plan would 
be likely to find a very large number of its titles identical with those 
already stereotyped. The amount saved by the use of titles already 
stereotyped would soon (perhaps in the third library) be sufficient to 
count«rbalanoe the e.xtra expenditure for stereotyping for that library. 
At any rate, the extra expense would be a iiuantity constantly and 
rapidly diminishing, and it \\i»ukl soon (certainly after the fourth or 
fifth large library) vaiiii.li i:iiureiy The »Sraithsonian ia.^LiLuLion would 
not, therefore, be required to assume llic charge of an enterprise which 
might involve it in great and increasing e.\peDse, but rather, and solely, 
to help put in operation and to guide a system which will, almost im- 
mediately, pay its own way, and will soon save enormous sums of 
money to our public libraries. 

That the aggregate economy of this plan would be very great, may 
be seen from the following statement : 

There are, in the Smithsonian Library, 15,000 pages, mostly in 
8vo, of catalogues of public libraries in the United States. These 
contain at least 450,000 titles. But according to the beet estimate 
uliiek I can make ftom a oomparisoii of tbeae catalogues, there are, 
amoi^ them not movo titan 150,000 difimii tttlM. Two thirds, then, 
of the whole eott of printing these eatelogoee the lint time might hnTe 
been mred, by asraming the ezttm eipense of itnreotyping the lematii- 
ing third. Muoh more would, aa ie memtet from whet has been end, 
be saTed in the meeesgiTe reprints. 

I have pot thus prominently forwaid the eeeiw My to be expected 
from the proposed enteqprise» not becense thi^ hi mj eetimetini, is the 
moot powerfsl etgnmeat m &Tor of it; nor beeenae I shooM eotiiely 
deepeir of ita adoption were it not advantageons in a peeimiaiy point of 
▼lew; — but becansot era if there were no other rsoeona fat li, (provid- 
ed there were none against it,) the (ael of ila great eoonomy wotdd be 
dedsiYe; and becaoae in the present poverty of onr histitationa of kam- 
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ing, and ia the vast number of plans for the extension of their useful- 
ness which present themselves for consideration, and claim approval, 
thb might stand a much smaller chance of success if ii rested entirely 
upon other grounds than the saving of money. 

Having now, however, shown ite economy when employed by a 
single library, and its greater economy in connection with a general 
system, I proceed to suggest a few among the many benefits to the 
cause of knowledge, which the plan promises, if generally adopted. 

It can hardly be necessary for me to dwell at length upon the bene- 
fits to be expected from a general printed Catalogue of all books in the 
public libraries of America. By means of it every student in Ameiica 
would have the means of knowing the full extent of his resources for 
investigation. The places where every book could be found, would be 
indicated in the Catalogue. A correspondence would bo kept vp 
between the Smithsonian T^ibrary and every other library in the 
country. A system of exchange and of general loans might, with 
certain stringent conditions, be established, so that all the literaiy 
treasures of the country would be measurably accessible to every scho 
lar. When the loan of the book would be impossible, extracts might 
be copied, quotations verified, and researches made through the inter- 
vention of the Smithsonian Institution, which would, in many ease9» be 
nearly as valuable to the student as the personal eiaminatios of the 
book. 

In connection with this topic I would add : — By law a copy of ereiy 
book for which n copyright shall be secured in this country is required 
to be delivered to the Smithsonian Institution, and to be preserved 
therein. It is hoped that additional legislation on this subject will, 
while it lightens the burdens of publishers, secure the observance of 
this law, with respect to our institution, in nil cam. If, then, the 
books thus obtained be all preserved, they will constitute the complete 
printed documentary history of America during the existence of this 
law. It is useless to enlarge upon the value of such a collection. 

If, now, a list of these books, as they come into the library, should 
month by month be published in the Smithtonian Bulletin, and the titles 
be immediately stereotyped, the expense would be trifling of publish- 
ing every year a catalogue of the books copyrighted in America during 
the year, and to print, every five years, a general catalogue of American 
publications up to that limit Thus, by the monthly bulletins, the 
annual lists, and the quinquennial catatlognea, chronological records of 
American literature would be kept. 
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Agaio, this general catalogue would enable purchasers of books for 
public libraries to consult judiciously for the wants of the country. 
So poor are we in the books which scholars ne«id — so long, at best, must 
we remain in a condition of provincial dependence in literary matters — 
that a responsibility to the whole country rests upon the man who 
selects tilt' b ) >ks for any public library. 

Another important benefit of this system is, that it allows us to vary 
the form of the catalogue, at will, from the alphabetical to the classed, 
and to modify the classificatiou as we please. The lilies, separately 
stereotyped, may change their order at comiDand. If, for example, it 
were required to print a sepnrnte list of all the books in the couau y on the 
subject of mcieoroioijy, it would be necessary merely to check off in the 
general catalogue the titles to be uaed, and to band it to the priater to 
do the rest of the work. 

Another great benefit of this system would be, that it would secure 
umJoiiiiUy in catalogues. A good degree uf uuiformity would be abso- 
lutely indispensable to the success of the plan. Entire uniformity is 
not to be exjieciLil I'ci fccLiun is not aa atlnbuLc of the works of man. 
ijul a luucli higher degree of uniformity miglit b« expected Lo result 
from this system, than could otherwise be hoped for. Tlie rules for 
cataloguing must be stringent, and should meet as far as possible all 
difficulties of detail. Nothing, so far as it can be avoided, should be left 
to the individual taste or judgment of the cataloguer. He should be a 
man of sufficient learning, accuracy, and fidelity to apply the rules. In 
cases of doubt, reference should be made to ibe central establishment 
— to which the whole work should be submitted, page by page, for 
examinatioa and revisioii. Thus we aboold have all our catalogues 
fanned snbetantially upon one plan. Now, even if the plan adopted 
were that of the wont of our catalogues, if aU were on the same plan, 
this oniformity would render eatalogoes, thus made, far more tiseful 
than the present ohaoa urregolaritm. But we hope that the best 
possible system may be adopted. 

Another general conuderatkm m favor of this plan is, that it looks 
towards the accomplishment of that oherished dream of scholars, a imt- 
iMnal eataiogiiM, If the system shook! be snccessfnl in thu country, 
it may eventnally be so m every oonntry of Surope. When aU 
shall have adopted and carried oat the plan, eaeh for itself* the 
aggregate of the general eatalogoes, thos formed — ^few m nnmher 
— will embrace the whole body of liteiatmw eitaat, and from them, 
it wiU be no impossible task to digest and paUish a noivenal bibUo- 
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graphy. How much this would promote the progress of knowledge 
by showing more distinctly what has been attempted and accom- 
plished, and what yet remains to be achieved, and by thus directing 
the outlay of intellect aright; how much, by rebuking the rashness 
which rushes into authorship ignonint of what others Lave written, 
and adding to the mass of books without adding to the sum of 
knowledge; how much by giving confidence to the true i\ud lieroic 
student, who fears no labor so that it bring him to the conimanding 
height at which he aims — the summit of learning in the branrh to 
which he devotes himself; how much such a work would, in these and 
other ways, promote the i^reat objects we have in view, is well deser?- 
ing of the attention of ever^ tliouj^htful mind. 

In America, alone, can tins system be put into immediate operation. 
In every large country in Europe the arrears in cataloguing^, or the 
mass of titles accumulated, would reader the first f xpenses of the enter- 
prise quite startling. But here all things conspire m our favor. Our 
liLnaries arc now small, and mostly repetitions one of another. But 
they are prosperous, and will rapidly increase. Their supporters are 
all desirous of having printed catalogues. A central administration ib 
necessary. This can be accepted by the Smithsonian Institution, whose 
position is peculiarly favorable, and whose funds are consecrated to 
such purposes. The enterprise requires no g:reat outlay of money, no 
gigantic effort. It may go noiselesly. bin rapidly into opemtign. 
There is nothing to prevent its immediate usefulness. 

I would state in conclusion, that the whole subject will soon be 
referred to a commission of librariaua and literary men, for the advan- 
tage of their opinions and suggestions. The details for the formation 
and printing of the catalogue have been drawn out in full, and will be 
submiUed to the judgment of that tribunal. 



4. On the Dipfkrences of Struct0rb of Cells, and Corrbspond- 

INO DlFFBRSNOiSS IN THEIR FuNCTIOWS. Bj Pfof. L. A&ASaiX. 

[Not ree€&Hd,1 
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4. On tbb Amaloot brwebn thbmodb of Rbpboduction in Plants, 

AND VBB*AL1XBNAnN0 GlNNRATION 0B8NRVID IN SOUS RaDIATA. 

By Prof. J. D. Dana, of New Haven. 

Thk very remarkablo fact that a polyp and a Medusa may be, in 
some instances, different states of one and the same species, has been 
well established of kt<' by the researches of Sars, Dalyell, Steen- 
strupp, and others ; and r cent important observations have been made 
on the subject by Professor Agassis. The alteniatioQS are as fol- 
lows : — 

1. The Medusa produces eggs ; — 

3. The eggs, after pck^smg through an infusorial state, fix themselves 
And become polyps, like Corynte, Tiibulari;e, or Camp:inulari;e ; — - 

3. The polyps produce a kind of bud that fiuallj drops off and be- 
comes a Medusa. 

Thus the egg of a Medusa, in such casos. does not produce a 
Medusa, except after going througli the intermediate state of a polyp. 
Or, if we cornr^v nee with the polyp, the series is thus : — 

1. The polyp produces bulbs that become Medusas ; 

2. The Medusae produce eggs ; 

3. The eggs produce polyps. 

This is what is called by Steensu upp " Alternation of Generations ;** 
and he considers the earlier generation as preparing the way for the 
latter. It certainly seems to be a most mysterious process : — a parent 
producing eggs which afford a progeny of wholly different form, (even 
so different that naturalists have arranged the progeny in another grand 
division of the Ridiata) ; and this progeny, afterwards, by a species of 
budding or gemmation repeating the form of the original parent. 

Yet, although seemingly so mysterious, is not this mode of develop- 
ment common in the vegetable kingdom ? Is it not the prevalent 
process in the plants of our gardens and fields, with whioh we are all 
&aiiliar? 

It it wdl knowa to m, that in most plants, oar trees and shrubs for 
eiample, growth from the seed brings out a bud of leaves; from this 
bud, after elongation, other leaf>bads are often developed, each oon* 
sbling, like the first, of a number of leaves. It is an admitted fact (as 
may be found in treatises on Vegetable Physiology) that each of these 
bnda is a proper plant-individual, and that those constituting a tree are 
as distinct and independent as the several polyps of a compound 

12 
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lodpbyte ; and that the tne, th«refoie» b u mnoh a oompoimd group 
of iadividvak, as the aodphyte. In flomeeaset tha plant forms hat a 
single leaf-hnd ; m othsnh where there is soeesisive geslmation for a 
period^ the nomber is gvadnall j multiplied, and mon or leai aeooidtDg 
to the habit of the epedea.' So among polyps, there is the simple and 
compound Tobolaria, CampsnttlariA, and the like. 

After the plant has sufficiently matured by the production and 
growth oi its number of lesf-bnds, there is a new development — a 
flower-bud — eooaisting of the same elements ss the leaf«bud, but wholly 
unlike it in general appearsaoe — as much so as the Medusa is unltlre 
the polyp. The flower-individnsl starts as a bulb from the leaf-indivi- 
dual, or the group of leaf-individuals, and b analogous in every respect 
to the bulbs from the Campanularite and alKed species ; and when it 
has fully matured, it produces, like the Medusa, ovulea or seed — these 
seed to begin the round again of snccessive or alternating develop* 
ments. 

Thus among plants ih.c cd produce leaf-individuals ; these yield 
bulbs or buds becomiog flower-individnals ; and these produce seeds; 
precisely, as the egg produces polyps, the polyps bulbs that develop 
into Medusae, and the Medusae eggs. 

When we follow out this subject minutely, we find the analogy com- 
pletely sustained even in minor points of structure and growth. The 
leaf-bud connsts of leaves developed in a spiral order ; and in the 
polyp, as some species show beyond doubt, the tentacles and corre* 
spending parts are spiral in development. The same spiral character is 
found in the flower, but the volutions are so close as not to be distin- 
guished readily from circles. In the Medusae referred to, the regularly 
circular form is far more neatly and perfectly developed than among 
the polyps — as is clearly seen in a comparison of the polyp Coryna, 
with the elegant Sarsia, a species of which is described and beautifully 
delineated in Professor Agassiz* recent memoir, published by the Ame- 
rican Academy of Arts and Sciences at Boston. The relations in struc- 
ture between plants and polyps might be further dwelt upon ; hut for 
other ob-erv.uiorT^ the writer would refer to his volume on Zo5pl)y^es 

The only point in which the analogy seems to fail, is that the Medusa- 
bud falls off before its full development, while this is not so with plants. 
But it is obviijiis that this is uniraportnnt in its bearing on this subject. 
It is H consequence of the grand difference in the mode of nutrition in 
the two kinn-doms of nature; for the plant-bud on separation loses its 
only means of outriment. 
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TIm law of allenuiting gmientiooB ii therefore no Hmited principle, 
atnogo aid tnomalous, applying only to ft few Bftdiata. It embraoes 
under its scope the vegetable kiagdon, and it is bnt aootlMr iastanoe 
of ide&tttj in tbe laws of growth in the two]great departments of life. 



6. Ok TBI OominrAHOi of m MAOMsno and Mkteorolooical 
Observations at thi TtmoHTO OssiRTATOftT. By Prof. K Looms, 
of New Yorh. 

Pirof. Looms read an extract from a letter of Gapt. Lefroy» Director 
of the Magnetical and Meteorologieal Obsenratoiy at Toronto, in which 
it was stated that the period fixed upon for the oontinoanee of the 
obaervatioaa at Toronto wonld expire on the 31st of Maroh» 1851» and 
deshiog an expression of opinion from sisientiflc men in the United 
States^ whether it is desirable that the Obserfatory at Toronto should 
be longer maintained. Prof. Loomis made some statements showing 
the desirablenees of eontkiniiig those observations for a somewhat longer 
period ; and he also proposed that the British Government and the 
Diieetors of the Hudson Bay Oompany be invited to co-operate with 
observers m the United States in a general system of meteorologieal 
observations about to be undertaken in the United States nnder tbe 
direction of the Smithsonian Institution. Both snbjeots wero referred 
to a Committee* to veoommend to the Association siieh notion as they 
might jndge expedient. 

TliiB paper was referred to the Standing Committee, with instructions 
to prepare a resolution expreesug the deep sense entertained by the 
Association of the importance of eoiitiauing the operations of the Ob- 
servatoiy at Toronto. 

Dn^Boraat Hare presented a pnpcr, containing n statement of cer- 
tain reaaarhs made by him at the Philadelphia meeting of 164^ an in- 
eorrect copy of which iiad been transferred firom a newspaper into the 
published proceedings. 

It was then Toted that the eotreoted report be published among the 
proceedings of this meeting. 

[Set J^[^e»du.] 
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FOURTH DAY, THURSDAY, AUGUST 22, 1850. 

(Cmamued,) 

(Evening Setiion.) 

ProfeMor Hbkrt, asPresideDt of the last year, delivered the Anowl 
Address in the College Street Chnreb. 



FOURTH DAY, THURSDAY, AUGUST 22, 1860, 

SUCTION or UKOLOGY AND NAIURAL UISTORY. 

Professor W. R. Johnson* was appointed to the Chair. 

Professor Aoassiz remarked that in belialf of the paper on Parasites, 
read yesterday, and as he knew Dr. Burnrtt was about to visit Europe, 
and would therefore have opportunities to make pompariaons of our 
Parasitic Fauna with those of Europe, he would more that Dr. Bcr* 
NRT bo appointed a CommiUee under the sanctioD ol the Association, 
to make such oomparisons, and report thereon at the next Annual 
Meeting. 

The motion was seconded and carried. 

1. On the Value of the Shells of Mollusca for the piRrosE oi 

DISTINGUISH IMG SPXCIES AND HiGBER GrOUPS. By Pfof. C. B. AdAMS. 

The following remarks contain little or nothing that is new ; on the 
contrary, their object will reqoire allusion to veiy familiar fiMts. For 
this, X hope that n sufficient apology may be fmnd in the, at least, 
apparent diversity of views which exist in relatioa to the saljeet that I 
have annonneed. 

On the one side Conchologists are soief to have no regard to the in- 
habitants of the shells which they admun ; on the other hand a hetero- 
geneons class of writers pnUish their own opposite opinion that shells 
are of no more consequence in Katoral History than the for of qnadm- 
peds, or even the clothing or bonses of men. 
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We cannot avoid an expression of dislike Lo the phrase "inhabitants 
<>f shells," as applied in science to Moljusca. Tiiere would be an obvious 
propriety in it, if applied to hermit crabs (Paguridcu,) since they have 
no organic connecli 'n with the shells which they occupy. But there is 
such a connection between the soft parts and the shell of a Mollusca, 
that neither alone constitutes an individual being, but the whole to- 
j^ether constitutes one animal. It would be no more absurd, in scientific 
hini^aage, to denominate birds the inhabitants of feathers, and mammals 
ihu lauabitaoLs of fur or wool, <fec. The term, "the animal," which is 
frequently used for the. soft parts only, is liable to the same objection, 
—that these pan.s alone dt) not constitute an animal. We fully admit, 
however, the propriety of these terms as figurative language, and would 
therefore by no means entirely discard them. » 

A writer in the Zoological Journal of London has considered the 
question, whether the shell or " the animal" is entitled to the name of 
the species, and suggests that two names are necesaaiy! This would be 
like giving one name to the bones and another to the fleah of a quadru- 
ped. But whether we call a skeleton a mammoth, or apply a specific 
name to a shell, there is no danger of hemg misiindentood : we neither 
intend to give the shell the monopoly of its name, nor to say that the 
mammoth never had any " soft parts." In organic nature, individuality 
resides in the whole being only, and is the specific tadmcfva/ify to which 
the name belongs. 

That Oonchologists do not regard the soft parts of the animal, is partly 
untrue and partly excusable. 

In the case of amateur collectorsi who value the ahdis for their beauty 
or rarity only, it is obvious that "the animals" have no other means of 
gaining the attention of thia class of persons, except as th^ shells com- 
mend them to notice. The tendeney, therefore, <^ amateur coUeotbns, 
m this, as in other branches of Natural History, is favorable. Many who 
bc^ as amateuis beoome scienUfie. If they do not, we yet find them 
avsiling themselves more or less of the results of Malacology for the 
azrangement of their shells, and in various ways encouraging the pro- 
gress of Investigations in which inclination or circumstances do not per- 
mit them to engage. We protest, therefore, against the application to 
aueb collectors of any terms of disparagement, but would honor those 
whose hours of recreatioo, after the fatigues of business, are occupied 
with the enjoyment and study of the beauties of natore. 

With the Coaohologists properly so called, there is no ground for any 
imputation. Either by personal examination of the soft parts, or by 
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Availing themselves of observations made by others, every possible use 
is made of Uie anatomy of the animals, while their habits and geological 
distribulioii are probably as well known as those of any invert ehrated 
animals, unless, perhaps, insects should be excepted. If a Conchologist 
should in tliese days classify shell as univalves, bivalves, and multivalves, 
and separate the Testacea from the naked MoHosca, he would indicate 
a contempt for the animals. If he should suppose that the position in 
which shells were once placed for description, upside down, and side- 
ways, is that in which locomotion is effected, it might be said that he 
had much to learn. So far, however, is conchology from disregarding 
the soft parts, that there is in some quarters even a tendency to under- 
value the she!!. 

The study of shells b important on account of the facilities which 
they furnish for learning the extent of the department of Mollusca. Of 
the 15,000 or 20,000 species which have been described, the soft parts 
of only a small minority have been described, and of a very large ma> 
jority the shells only have been seen by naturalists. I only allude to 
the value of this subject to Geology, and to the otiiity of a division of 
labor in the study of the details of Natural History. 

The proposition which I intend to illustrate is this : that the valne of 
the shells of Mollusca, as a source of distinctive characters, commencing 
at zero for the entire department, increases as we descend through the 
less comprehensive groups (not of course in a uniform ratio, but irregu* 
larly,) until we arrive at the species, which may be amply distmguished 
by the shells only. 

That the shells are of no value for the purpose of disUnguishing 
the department of Mollusca, is evident fiom the multitude cMf naked 
Mollusca. 

In the first subdivision into classes, they begin to be of some value 
The class Brachiopoda is distinguished by two valves, one dorsal and 
one ventral ; the Conchifera always by two lateral valves, and the Tuni- 
cata, which otherwise much resemble the Conchifera, are naked. Bat 
of the Gastropoda, some are naked and others are not, and some have 
shells, which can be distinguished from those of the class of Articulata 
only when we descend to the characters proper to genera and species. 
Of the Pteropods also, which some regard as entitled to the rank of a 
class, many are naked, but the rest have peculiar shells. Wliile a 
^arge majority of the existing Cephalopoda are naked, the shells of the 
testaceous species (if we include Argonauta) agree only in characters 
which are common to those of the Gastropoda, although easily distin- 



Digitized by Google 



FOR TBS A0TAIIOBMBMT OP flClBNCB, 



183 



IpiBhed in the genera. Put if, witli Mr. Gray, we regard Afgonaata 
as the shell of a Gastropod, similar to Carinaria, the testaeeotis species 
have a well marked characteristic in being polythalamous 

It is very obrious, therefore, that the shells begin to be of some valne 
in the first sabdivisioa into classes, since of the six classes two are 
wholly testaceous, and may be distinguished, not by the shells alone, 
but by their posUion on the soft parts ; and three are partly teaUoeoos, 
of whioh two may be distingiushed by their shells so far as they are 
testaceous. 

In the orderi, we find their value not much increased. The two 
orders of Brachiopoda are distinguished by a single character of the 
shells, namely, the presence or absence of articulation between the 
valves. This is not the basis of their ordinal classification, which would 
be artificial if founded on one character, bat it is an iftdex of differences 
which characterize the entire animals. 

The two Limarckian orders of Conchifera are separated on account 
of a difference in their soft parts, namely, the number (whether one or 
two) of the adductor muscles, which character is clearly indicated in 
the shells of all the families except in the Tridacnidee. where the ap- 
proximation of the two muscles presents the appearance of a single im- 
prespion In the Mytilida;, which have several adductor muscles, some 
of which are inconspicuous, the defect in the ordinal cliaracter of the 
soft parts is itself indicated in the shells. In Mr. Gray's li.st of the 
Genera of Recent ^follusca, five orders of Conchifera are enumerated. 
I have not seen them characterized, but it is obvious from their genera 
that ordinal ciiaract^rs cannot be found in the shells. The two orders 
of Pt' 1 ojii mJu in Mr, Gray's list, as in several other authors, are indi- 
cated by the presence or absence of a shell, although the classification 
of Mollusca in that elaborate and excellent paper was de.<;igned to in- 
clude all the modifications that were suggested by an examination of 
the soft parts of 5,000 species. 

The two Lamarclfian orders of Gastropoda, Gastropoda proper and 
Trachelipods, each contain both naked and testaceous Mollusca, but, 
with some important exceptions, the shells in each order may be distin- 
guished. Mr. Gray's five orders of this class cannot be distinguished 
by ordinal characters of the shells. 

In the three orders of Cephali ;) m1 i, one is indicated by the shells of ' 
Nautilus. The other two ordei >, iii luding Argonaulidce, contain each 
one testaceous genus, with many nuked genera; but these testaceous 
genera are widely different. 
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If we modify Mr. Gray's system by dividing the Brachiopoda into 
two orders, and by regarding Argonautidae as the shell of an Octopod, 
we have (including the Tunicata) seventeen orders, of which two are 
naked, ten are wholly testaceous, find fire are partly testaceous. But 
of the fifteen which are more or less testaceous, only five are easily 
separated by ordinal cli iractors in the shells, aad Ihe others are distin* 
guishcd with more or less difficulty. 

In dcscpii'l5r\LC to the /atnilics, we find the value of the shells much 
greater tiian in the orders. Here I will limit my remarks to the fami- 
lies in Mr. Gray's list of genera, both to avoid unnecessary detail, and 
because they are constituted with more regard to the soft parts than 
those of any other classification. 

In the class Cephalopoda, the two testaceous genera (Argonauta be- 
ing excluded from the class,) constitute as many families, which are, 
therefore, am})ly indicated by their shells. In the first order of Gas- 
tropoda, Pectinibranchiata, Mr. Gray makes five families, of which three, 
Stroijihidie, Vohitidae, and Cyprjeadse, are easily distinguished by their 
shells ; but the family Muricidie embraces some species of Pleurotoma 
and of Conus. whose shells are not easily distinguished by family cha- 
racters tVora some of the Buccinidfe. We are not aware, however, that 
the soft parts could be distinguished with any greater facihty. Thu is 
an example of the gradation of types into each other. 

The second order, Phytophaga, contains twenty-five families, of 
which one, Ailantidje, is naked; Tecturidie (^Lottiadie) is not distin- 
guishable by ordinal characters of the shells from Patellidc'e in another 
order ; the Littorinidae, containing Solarium, cannot be distinguished 
from the Trochida', which contains Phillijijiia ; and Vermilida^ and 
Dentalida" so closely resemble certain Aaiielides, that it is doubitul 
whether any family characters can distinguish them. The remaining 
nineteen families may be di,stin'xui-->hed by their shells with greater or 
less facility ; the difficuliies, where they e.\ist, arising from gradation of 
types, not from a waai of correspondence between the shells aad ihe 
soft parts. 

The third order, Pleurobranchiata, contains five families, with a 
remarkable intermingliug of testaceous and of naked genera ; yet the 
shells to each family arc characterized with the greatest facihty, as may 
be seen from the well known types of four of them. Bulla, Aplysia, 
Umbrella, and Carinaria, with which last Mr. Gray assoouites Ai|po* 
nauta. 

The fourth order, Gymnobnmchiata, oontatns eight fiunilies, of which 
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two are teataceons, tb« PatoUide and ChitonidsB, whioh are amply dia- 
ttngatthed by their shells, except that the former is too closely allied 
by its shells to LottiadaB, as above meatioaed. 

The fifth order* Palmobrancbiatat consisting of the air-breatbiiig 
Qastropoda, contains twelve families, of which ten are testaceous, and 
are eai^y distinguished by the shells, ezoept that Kanina is removed 
from the Helicidfle and placed with the Arboidas. 

Although, m the class Conchifera, the shells do not furnish good 
ordinal eharacters for the five orders of Mr. Gray's list, yet all of tbe^ 
forty-two fiuniKes which ate distributed through these orders may be 
easily distmgulshed by their shells. Also the six families of the 
Brachiopoda, and those four of the Pteropoda which are testaceous, 
are easily distinguished by their sheila. 

Thus of the 95 testaceous families of Mollusea, 88, or more than 92^ 
per cent., are distinguishable by their shells. 

For the genenc value of the shells, we may take the results in Mr. 
Qt»y*s]ist» which is remarkable for its multiplication of genera; 810 
rscent genera are recognised. Of these, 162 are naked, and 648 are 
testaceous. Of the latter, the shells of two genera are said hy Mr. 
Gimy to be indistinguishable from certain annelides; and of seven others 
it is said to be impossible to characterise them by the shells only. This 
list, although small, is susceptible of reduction ; for M. Deshayes baa 
pointed out the diflG»ience between the shells of Vermetus and of Ser- 
pula, and Dr. Qould has discovered generic characters in the shelb of 
Lottia, distmguishmg them from Patella. Of 648 testaceous genera, 
641, therefore, may be distinguished by their shells. This amounts 
nearly to 99 per cent. 

Although the soft parts of 5,000 species of Molluscs, including both 
the naked and the testaceous species, are known, we are not aware of 
the existence of a single testaceous 9fuAe9, which is not distinguishable 
by the shell with as much facility as by the soft parts. The examples 
are Tory few, mdeed, if any exist, in which the species are not recog- 
nised by their shells with much greater ease than by the soft parts. 

Of the 20,000 species of shells which are known, the specific value 
of many is more or less doubtful. It is barely possible that a knowl* 
edge of the soft parts will aid materially in detemuning such species. 
But this w not probable, since the diflBcdties arise from the graduation 
of the specific types into each other, which graduation is, therefore, 
likely to pervade the whole animal. 

A practical illustration of the value of the shells appears m the ftot 
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ihAt Mr. Gray, after examiniiig the soft parts of 5,000 species, associated 
Argonnuta with Caiiiuuria» DoiwiihstandtDg the well known statements 
of Madame Power. 

The general proposition whioh we have thus endeavored to illustrate, 
is only a part of a yet more general fact in organic nature — that in 
descending from the more to the less comprehensive gronps» the cha- 
racters which are proper to distinguish the groups are more and more 
perfectly and uniformly diffused through the parts of the entire heiag. 
We have been informed, on the best authority, that the most kindred 
species of fishes may be distinguislicd by their scales only. Species of 
birds may be distinguished by their feathers, or by their eggs. If we 
descend to individuals, nothing but observation is wanting to detect 
their peculiarities in each part of the entire being. 

We have thus far considered the subject practically ; that is, we have 
considered the utility of the shells of MoUuscain existing systems. A 
few words should be added on the principles which are involved. 

The principles Involved in this subject am three-fold ; as they beloiq^ 
to the strnctunil relations of the shell, te its functional relations, and to 
its embr3'onic history. On the latter we shall not offer any remarks. 

The shells of Mollusca, having their oricfin in the akin, correspond, 
strictly, with the plumage of birds, the furs of mammals, and the 
scales of fishes ; in general, to the covering of vertebrated animals. 
The correspondence is exact so for as it relates to the peculiarities of 
color. But the details of form are more perfectly represented by the 
skins nf Vertebrata than by the shells of Mollusca. Yet most of the 
details f r rm in the soft parts, which are not moulded in the shells, 
are indicated by cons^tantly associated characters. 

In their functional relations, shells are skeletons. They serve for the 
attachment of muscles and the support of the soft parts. On this 
ground, therefore, we may claim for them a value similar to that of the 
skeletons of Vertebrata, but admit the amount of the value to be less, 
on account of the greater simplicity of shells. 

It is, therefore, true that a collecticm of the shells of Mollusca cor- 
responds to a collection of both the stuffed skins and the skeletons of 
Vertebrate, but is of inferior value, both for the reasons just mentioned 
and because their presence is not universal in their department. 

It is perhaps unnecessary to add that while we believe that the shells 
of Mollusca are sufficient for distinguishing species, we would not re- 
gard them as only the basis of species. This would be an artificial 
method, although in the resulte it would coincide with the natural me- 
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tliod of classification. But the shells are partly the basis of, and partly 
the index to, specific characters. 

Prof. AsAssoE rmul^ed thal» as Talnable as such inTcsttgations are 
9ti the present tiine« I would like to suggest the importance of a series 
of bvesligations into the relative valne of the difflBreat parts of the ani- 
mal, bnt not a comparison, for this has long ago been done. 

It is the great advantage of embryology in this respect, that we are 
enabled to learn the real value <^ characters, for the purposes of clasdfi- 
cation. There is so much with common classification that is at the discre- 
tloD<^ the Naturalist, and which therefore has no real foundation, that it 
may be justly called artificial, while nature has afforded suffident data 
in growth, to interpret her correctly. If we take Cnvier's clasttfication 
of the Mollnsea, from which Naturaltsts have not much deviated, we 
shaB find that upon embiyological data it cannot be carried out. This 
is inintnted in the cephalopods and gastropods, and Nature's own ex- 
pression should be regarded above the opinions of all men. I have 
examined carefully the question of the value of the shell with these ani- 
mals, and am satisfied that it is not much over-rated, and that it is 
highly expressive of the intimate nature of the animal, because it is 
so closely connected with its organic functions. I find that in some 
spedes, those portions of the shell which have been regarded only as 
ornamental in their character are of much value, because they are con- 
nected with the function of the Mantle. 

Prof. SiLuiiAir alluded to a work of three laige volumes, published 

several years nnce, upon a single species of mollusc, by Count , 

hk which the author stated his belief of the organio connection of the shell 
as he bad first seen it deposited in crystals. 

Dr. Bi iiNETT alluded to an analogous fact, of the forrantion of birds* 
eggs, as it had been shown that the shell first exiisted iu the shape of 
crystals, and these most probably inside the cells, so that the disposi- 
tion of the inorganic matter was essentially connected with the organic 
life. 

Prof. Adams made some few remarks, expressing his satisfaction in 
finding his own views in such accordance with those of Prof. Agassis. 
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This was followed by some remarks by Prolessors AoASSiz, Siluman, 
and Adams, and Dr. Bcrnett. 



2. On Akcrrt Pot>bolis n Rocm. Bj Dr. 0. T. Jaoksoh, Boston. 

Dr. J Ai KsoN said : 

I would call the attention of the Section to the occurrence of those 
ancient excavations in rocks, known in New England under the naaie of 
*' Pot-boles." 

The manner in which these excavations are formed at the base of a 
water-fall, is presumed to be generally known. They are produced by 
the gyration of loose stones re^ung on the rocks immediately below the 
falls, the force moving them bi'ing t he impelling current of falling water, 
acting in wliirlpools. A shallow ba.>-in is Gist formed, which soon ga- 
thers a quantity of loose pebbles and sand, and then, by the continued 
rotation of the pebbles, the cavity is deepened by attrition of their 
mullers and sand, until it reaches a considerable depth, and appears like 
a huge mortar, the bottom and t'ldim of which have been ground and 
polished by abrasion. 

Such pot-holes are abundant in the beds of rivers, near falls of water, 
and may be seen at Bellows' Fall, on the Connecticut river, in Vermont, 
and on the Androscoggin river, at Lcwiston Falls, in Maine. They rtm 
in granite at both the above named localities. 

My present object is to call the attention to those pot-holes which 
oocor wliere no stream of water now exists, and where the present con- 
tour of the country renders it impossible that any considerable stream 
should pass over the spot It is my object to cause iavestigattODS to 
he made to determiae how far these aacieot pot>holes were eonneeted 
with drift agencies, with a view to the aettleoieiii of the questaoo, whe- 
ther the drift was ui^ged on bj the aetion of the watffir or of ice, or bj 
the eoujoined taflaeuce of both ice aud water. 

While engaged in the geological survey of the State of Few Hamp- 
shire, in 1840, HI, and *42, my attention was called to some veiy re- 
markable pot-holes which exbt on the mountain ridge, in Orange, N. IL, 
and I then examined and described these excavations. ISee Report oa 
the Oeoloffy and Mineralogy of iht Sloit of New MamfiekireJ] The pot- 
holes of Orange occur in a linear direction corresponding in direction 
with the drift scratches which abound on the reoenUj uncovered surface 
of the rocks, seeming to indicate that the ecntchea and deeper exca- 
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taUods owed thtir origin to a ourrent haviog the some directioo. The 
ooarse of the euneiit eeems to have heen from the CoDnecticut river 
towards the Merrimaok Yallej. From the present contour of the ooun- 
tiy, it is ohvioQB that no stream of water eonld flow over the high moun- 
tain gap, and produce water-falls on the summit ridge. The pot-holes are 
yery deep ; one of them (now removed hj the rsilroad cutting) wss 
found, bj measurement made by me, to have been eleven feet deep, 
and was partly filled with smooUi and rounded stones. 

The greatest depth of the pot-holetf at Bellows* Falls is five feet, and 
they occur in the same kind of granite as those on the Orange summit. 

It is obvious, therefore, that if the pot-holes on the mountain top 
were excavated by a water-fall of the same power as that at Bellows' 
Falls, that the current must have coursed over this ridge for moie than 
twice the length of time that the present Connecticut river has been 
runmng. 

Regarding these ancient excavations in the rocks as serving in some 
measure as natural chronometers, of geological value, fully equivalent to 
river deltas, I would invite the members of this Association to collect 
and present all the facte they may be able to discover of a similar char- 
acter. 

During the past month, m company with If r. Francis Alger, I visited 
and examined some interesting pot-holes which occur on the elevated 
land of Sussex county. New Jersey. 

In Hurdstowtt, N. J., we examined a pot-hole which occurs in a granite 
mountain, two mfles north from Mount Pleasant, on the west nde of 
Boekaway river. This excavation is on the north-east side of a steep 
ledge of rocks, whbh are water-worn, as if a current had passed over 
the ridge, but no drift-scratehes were discoverable on any part of the 
ledge, bat loose rounded boulders were abundantin the soO and upon the 
rocks, and large blocks of erratic rocks were observed in the fields and 
on the biU-sides. 

The pot-hole is about three feet m depth, and three or four feet m 
diameter at the top, an^ it is smoothly ground on ito sides and bottom. 
Fkom the appearances observed, it was believed that there must have 
been formerly a water-fall at this place, but whether lesulting from the 
power of a glacier or not, we are not prepared to say. 

On reaching Franklin, we had an opportunity of examining another 
pot-hole which existo at the celebrated mine el red oxide of ane and 
Fnmklioite. This excavation is a shallow bowl, and is in white ciystal- 
Ime firoestone. It may be seen on the east side of the mme, at the 
pkce where mining opentions are now going on. 
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It is probable that a great number of interestbg facts relaUog to this 
subject may be collected, and it is desirable that the information should 
be obtained and published, for it is not long since the attention of geolo- 
gists was first called to the occurrence of pot-boles on elevated land, 
and but small areas of rock surface have thus far been examined with 
a vievr to the diseoveiy of similar phenomena. 

This was followed by remarks from Professors Hdbbabo and Aoasbb, 
and Mr. A. Osbobh, of Albany. 



3. On SOME New Plants uiscavERgD bt Cul. Fkemont, in CAuroRNiA. 

By Dr. John Tokret. 

The important services rendered to science by that distinguished 
traveler, Col. Fremont, are known to all who have read the reports of 
his hazardous journey to California. He has not only made valuable 
additions to the geographical knowledge of our remote possessions, but 
has greatly incn;ased oar acquuntance with the geology and natural 
history of the regions which he explored. Some of his discoveriea have 
been noticed in the reports alluded to, but many more are still unpub- 
lished. The botanical observations and collections made in each of his 
expeditions were much larger than those which were brought home, 
many of tliem having been lost or destroyed in the casualties to which 
he was exposed. 

Of the collections made in Col. Fremont*8 third expedition, in the 
years 1845-6-7, no public notice has hitherto been given, except that 
two or three of the new plants were briefly characterized by Dr. Gray, 
in order to secure the priority of their discovery. In the memoir, of 
which this is an abstract, I have given descriptions of ten genera of Cali- 
fomian plants, all of them discovered in the passes and on the sides 
of the Sierra Nevada, by Col. Fremont. The drawings of the accom- 
panying plants were made by Mr. Charles Sprague, of Cambridge, who 
ranks among the most eminent botanical draughtsmen of our day. 

The fi^rst of these new plants is a remarkable genus of the natural 
order Portulacacese. It bears a dense tuft of fleshy radical spatulate 
leaves, from the centre of which spring several scope-like stalks, which 
are from three to six inches long. From the summit of these stalks there 
spring, in an umbellate manner, a number of dense spreading spikes, 
which are at first recurved or scorpioid. The flowers are subtended by 
bracta. The calyx consists oC two laige roundish membranaceoos sepals. 
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and tbo corolla of four petals, while the stamens are uniformly three in 
OBinber. The siraoliire of the pistil is like that of a majority of Uie or- 
der. As an expression of the etUmate placed on the Taluable services 
rendered to botany by Mr. Spngve* this new geona haa been eaUed 
Sftaguta, 

The next genus is a sUll more remarkable one. It is a tree, nearly 
allied to the celebrated Cheirosiemon of Humboldt, or Hand Tree of 
Mexico : bat is nevertheless wholly distioot from it. Like that plant, it 
wants the corolla, the place of which ia anpplied by a rery large oap- 
like calyx, a character that is quite an anomaly in the order fiombaeea, 
to which both genera nndoubtedly belong. The learea are lobed like 
those of Cheirostemon. 

Several years ago, I named a genus in honor of the distinguished 
traveler just mentioned ; but it was shown afterwards that I waa an- 
ticipated a few months by Nees, who published the same genus, under 
the name of Sarcobalus, in the nppendix to Prince Maximilian's travels, 
a rare and cosllv work, which way unknown in this country until several 
vcnr^ after my description was published. As the law of nomenclature 
in natural history is as just as it is inexorable, the name of Nees must 
be adopted instead of mine, and I have called the new Bombacean 
genus Fremontin. with the specific name of Caltfornica. 

Another anomalous genus, fippir.^ntly Bombaceous, though deviating . 
from the leading characterti of the order still more than even Cheiros- 
temon and Fremontia, was found on the Sierra Nevada. It is apetalous, 
but has a lar^e six- cleft calyx, the divided portion of which, nnd a part 
of the tube, are deciduous. There are 10 (fi 14 nion;iil( !plilnl■^ lumens. 
The ovary sporas to be three-celled, with tscver.il ovules; but in the 
very young triiit, there is but a single cell and a solitary sped. The 
flowers are solitary and in pairs, at the extremity of short branches. 
The leaves are alternate, ovate, entire, and clothed with a stellate 
pubescence. 

I have dedicated thiij fine new genus to the veteran botanist. Dr. 
Willi;ini iJarlington, whose valuable work^ h;ive coutjibuted 80 much 
for thu scientific rcpulauon of our country. The old genus given to this 
botanist by De Candolle having been reduced to a mere section of 
Desmnnthus by Bentham, I propose to call the present plant Darl'mg- 
t&nia rcdivica. 

Of the great natural order Rosaceae, there were three undescribed 
genera in Col. Fremont's collections, all of them shrubby. One of them, 
belongs to the sub-order Chrysobalaiiea^. It is a much branched, rigid 
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pknt, with numeroiu small, tl ick, and wedge-shaped leaves, growing 
in tufts at the extremity of short branches or spurs. The flowers are 
terminal and solitary, wttboat petals, but with a four-parted colored 
calyx. There are numerous stamens, which are inserted, or rather 
coalesce, with a long tube or sheath, which sarroands the ovary aad 
style. The name Culeogyne alludes to the latter peculiarity. 

The next genus belong to the true Rosace«e, and is allied to Purshia. 
It was first discovered by Col. Fremont ; but Mr. Uartweg, an English 
botanist, detected it afterwards in California. Mr. Bentham, who has 
described all the collections of Hartweg, offered to adopt any name I 
wished to give this plant; but I waived the privilege, and he described 
U under the name of Chamabalia follohta. It is a branching shrub, 
about two feet high, with finely cut leaves, and loose olusters of white 
flowers, resembling those of the garden raspberry. 

The other Rosaceous genus is nearly related to the genus Prunus, 
but differs in seTeral respects, especially in being almost destitute of a 
style. It has very small clusters of spatulate leaves, and small white 
flowers produced in short spurs. I have cnl] i it Emplectocladut 
fiueicuiatui, on account of the entangled branches and fascicnlate 
leaves. 

Another fine new shrub discovered by Col. Fremont, belongs to the 
• small order of Philadelphacese, which, however, many botanists regard 
as a group of Saxifmgacese. It differs from Philadelphos, the genus to 
which it is most nearly allied, in the floral envelopes being pentamerooa 
and hexamerous, the calyx almost wholly inferior, and in the separation 
of the cxocnrp from the mesocarp. ^e plant is shrubby, with, the 
usual habit of the order, and the leaves are oblong, quite entire, and 
narrowed into a petiole at the base. I have named this genus Carpets 
lerta, in memory of my departed friend, the late excellent Prof. Carpenter, 
of Louisiana, who laboriously and successfully investigated the botany 
of hts native State, but who was suddenly arrested in hia career while 
preparing an account of his researches. 

The two genera of Compositie, which I have had drawn and engraved, 
have already been briefly noticed by my friend Dr. Gray, in Plant«B 
Fendlerianse, that the merit of discovering them might be secured for 
Col. Fremont. One, the Mymtnoclea, is allied to Franseria. A second 
qwcies of this genus was afterwards found by Maj. Bmory on the Eiver 
Gila, and is noticed by me in his Report as if. monogyra. 

The other Composita is Ampbipappus, and is characterised by Br. 
Ofay in the Button Journal <^ Natural Bistory. The aecompaiiyin^ 
ei^graving gives a perfect representation of the pUmt. % 
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Tbe tenth and last genus wliich is d«8cribed ia my paper belongs to 
Ibe sab-order Monotroperc of Ercacese. U differs from UifpoUtjf$, to 
irliieh it is most nearly allied, in the absence of the disk ; the long style ; 
strongly 5-lobed ovary, in thti form of the anthere ; nnd, lastly, in the 
seeds having an appendage only at one end. As the plant is remarkably 
fleshy* and of a red color. I hare called it Sarcodes Mnffuinea. 

The memoir of which thia is an abstract will be found in vol. iii. of 
Smithsonian Cootributiona. 



4. Ov TBI DBOOMpeemox o? Boon and U ikbbai« bt Watxr im- 
PBsojf ATBD wiiB Cabboxio Aoid. By Profeasors W. B. and R. E. 
Rooma, olTa. 

[iVoi recetceif.] 



& FosaiL CovmRoiw Woon from thb Lowxb Dbvohjan Strata* 
IiBBAaoir, Marion Co., Kt. By Gso. C. Sobabfrr, Prof. Natural 
Philoaopby and Chemistry, Centre College, Daaville, Kentucky. 

My attention was drawn to a large piece of this wood in our Coll^re 
cabinet; it proved to be a curious form, and ascertaining that it came 
from the above-named phice, to make the matter certain, I obtained 
fresh supplies and the following information from my young friend, Mr. 
Wm. T. McElroy. The wood is found in very large quantities between 
Lebanon and the foot of tliu ' Knobs," at a distance of about three or 
four miles from the latter, and immediately upon the well-known " Black 
Slate " of the Wmi. There can, therefore, be no doubt as to the geo- 
logical position. I have other specimens, but apparently of difierent 
species, from similar localities. 

Large portions are sometimes found black with carbonaceous matter, 
which in otlier cases has wholly disappeared. 

The metlulhiry rays are numerous and distinct, and the whole appear- 
ance of the wood not unlike that of beach or sugar maple. No rings of 
annual growth can be found. The diameter of some of the trunks 
must iiavc been at least two or ihi( e feet. 

This tree is distinguished from Araucaria by having three, four, or 
more dots side by side on each fibre, and by having the dots m patches, 
not uniformly distributed. 
13 
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The dots themselves seem to be pf^culiar ; under a lower power, they 
seem to consist of a coverii^ debiscent from ike eentre. But by careful 
management and higher powers, they seem to consist of cells not un- 
like those forming the stomates of plants, only more in number, — about 
four to each dot, and different in shape. 

I have no better aid in making out these details than a pair of 
doublets made by myself and assistant, power about 90. It is on this 
account that I am anxious to get the decision of those better furnished 
than I am. 

There may be more than one species,--! send mainly from one 
specimen. This wood may be a species allied to VolUia» but I have 
no figures by which to determine it. 

On motion of Prof. Aoiksstz, this wood was referred for oiamination 
and a report, to Prof. Bailbt, of West Point* 



6. On ram BnATioir bbtwbbit Colobatioit avd Sibuotubs m tbb 
HiOHCft AvniALB. By Prof. L. Agabsiz, of Harvard. 

The color of the species of our globe is that which first strikes our 
eye. The terrestrial flora is green. And with algae, it has been sho 
that the variety of color is due to the interception of rays; thus, they 
are ^rcen near shore ; brown, at greater depths. 

We find most flowers bine or yellow, which, combined, make green, 
and so the variations pass on* But in the animal kingdom no such 
fundamental principles exist. 

My observations upon the lower marine animals show the same pecu* 
liarity as with algse, — depending on the depth in which they live ; 
thus, species brought up, turn green. But this is not the case with 
higher animals, — it is more intimately connected with organization. 

In all fishes, the back is darker than the lower side. The dark, then, 
belongs to the higher, the lighter to the lower life. This same is ap- 
plicable ivitb birds, and thus it is that the local stmeture modifies the 
color. 

This same law fii color is seen in genera, and extending through 
species, as seen in woodpeckers and dogs. But I will take one instance-^ 
the fish Booito : we find the dark lines spread over the side, and ei- 
amining, we find they terminate in fialeta. 
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7. The Familt op Vidrionia (Ehrenbero) not Animals, but 
Plants. By W. J. Burnett, M. D. 

Aside from the usual difficullies always attendant upon acourate 
microscopieal Bindy, it appears to me that, if we consider the past con- 
dition of the optical orb, bearing on nueroseop7> compared with the 
pfesent, every one mast be struck with the results of the patient Ehren- 
berg. On the one band, while it appears scarcely conceivable that, 
with a thirty shilling microscope, he should have arrived at views eon* 
ceming tlie relations of certain minute objects, whioh look no more 
substantial by the working of our late snperior instmments — ^yet, on 
the other hand, it cannot appear very strange, that with recently made 
lenses, of a perfection bordering gn the Tery limit of all possible optical 
powen, one might see objects in a clearer manner, and with their rela- 
tions more apparent — so that there would be the best grounds for an 
opinion quite different from that held in former times, although havmg 
at its head the best authority. 

One eertunly has much hesitation and timidity in advancing opinions 
dissimilar from those long held by men whose authority we rererence, 
and this is most assuredly increased when one tonohes upon doctrines 
held by Ehrenberg as to matters relating to microscopy. 

Those persons who nse the microscope for the elucidation of patho- 
logical changes, are, of all mieroseopists, those who see in every rela- 
tion (he family of Infusoria, now under consideration. Their almost 
constant presence, in decomposing animal solids or liquids, furnishes 
specimens such as you might long look for in vain in prepared in- 
fa»ons. 

In examinatioos of lenal excretion, I have had the best opportunities 
for their correct study, and to those advantages may be added, as para- 
mount above all others, the use of a microsoope Fsrely exceeded in any 
country. 

The family Vibrioiua of Ehrenberg embraces five genera, viz. : BaC' 
Uritmm, Vtbrio, SpirodUeia, Spmlhim, and Spiroduetu, inoluding about 
fifteen described species. 

The charscteristics of the family are, that the species are composed 
of aimiUr pieces, united in a ehain-like form ; in other words, artictUated, 
in this or that manner, according to the genus they represent. Beyond 
this no special structure of each joint has ever been perceived. There- 
fora, thers'oould be but a single reason for their being placed in the 
animal kingdom. 
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This is the character of their motrements, which have been thought 

voluntarv. 

Two oonsiderations, in a discu-;alun like this, arise. 1st. What are 
their structural aOiniiies. 2d. What is the real character of their 
motion. 

Upon examining any of the species with a high power, we see it com- 
posed of distinct articles, s ty lu chains of two to Gve or six. As such, 
this fact aftbrds no reason why they should not be atiimaU, since in 
the entozoB a similar disposition of body exists ; thus — 

And neither from this alone, however similar to algae they appear, can 
we say that they arc plants. But if, from long-continued observation, 
we find that even the smallest of the species do not nhvays exist in the 
form of simple chains, but that, like the ordinary forms of algae, they 
branch off — then this, if we can depend at all upon aualogy, must leftd 
us to infer their compound cell-plant structure ; thus — 

This I hare j^tienlarly obeerved in the genus SplriUm, and hare 
watched the gradual pnshtog out of one cell afler another, with their 
increase of siae. 

In watehmg their gradual growth, I have been especiall/ led to 
adopt the Tiew, that the smaller are only the younger forms of the 
laiger species. Thus, in specimens of decomposing urine, in which I 
have watched these changes, the most minute forms, or the vibriones 
proper, first appeared. Shortly, laiger forms were perceived, and at 
this stage yon had all the gradations of sise, from the smallest Co the 
largest specunens, thus leading us justly to infer that the latter were 
the adult forms of the former. 

Ehrenberg states, that the Vlbrionia reproduce or multiply, by fiasn* 
raUon of previously existing forms. My own observations would go to 
show that, like the TerviSa, they increase by the putting forth of buds, 
and, aside from the most direct observation, the very fact of their 
branching forms shows that fissuration cannot be there the 'only mode 
of increase. 




Digitized by Google 



FOB THE ADVANCEMENT OF SCIENCE. 



197 



The smaller or younger forms do not, 1 think, contain any nucleus, 
akhuugh, in the more advanced forms, it becomes apparent. 

Now, this is in accordance with the best views bearing on the intricate 
lormaliua of cells, both animiil and vegetable.* This is, that the cell-sac 
is but a dilaLtd nucleus, and therefore must exist previous to its own 
nuckub, which appears at a more advanced age of the cell. 

Considering these forms, then, as only the simplest forms of plant- 
cell sLructures, it may be asked, How shall wc dispose of the five dis- 
tinct genera ? 

In the first place, it ought here to be remarkcti, that, where we come 
to organisms as minute these, the distinguishing characteristics of 
genera and species became too obscure and equivocal to have much 
value, and the best microscopists of the present times have long ago 
arrived at the conclusion, that such distinctions are an attempt at re- 
finement of science, which will not bear the test of experience. 

Beginning with the genus Vibrio, which composes the simplest forms, 
I regard these as the first appearance of the young algse, existing then 
as the smallest cells arranged in a linear series. The gcncia Spiuliuyn 
and Bacterium, composed of larger forms, and of a luui e fine and solid 
structure, represent the more advanced forms ; and as all algae, as they 
advance in age, tend to consolidate into mycodermous forms, losing much 
of their primitive cell-structure| so these two genera appear to have 
1 ost their old beaded type. 

As for the two remaining genera, Spirochoela and Spirwlitcust but 
little is positively known. They appear to belong scarcely to the char- 
acterized other forms of this family; and as Khrenberg himscll has 
expressed a doubt on the subject, one may as well omit a further 
notice. 

Therefore, in a structural puiaL of view, the species of this lamily 
seem to be only algie at diflFerent stages of growth. 

We next refer to tlie subject of their motion, which has been the chief 
argument for their animality. It is asserted that their movements are 
apparently voluntary, and therefore belong to sentient organisms. 

I am well aware that this point calls up a no mean subject of discus- 
sion, and one which has Lad of late attention and investigation, so that 
our ideas on these points cannot long remain unchanged. 

Few are aware of the obscurity overhanging the causes of motion 



* Vide writings of C. Nagdc^ 1 and 11, in ** Report* and Papcm on 

BoUdj."— Soe^ 1849, 
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of organized forms, and what is quite remarkable, wo appear to bavt? 
no prospect of knowing much more than the lillle w(3 alread}^ have. 

To be sure, an animal may move by the means of its muscles ; but 
this, it is known, is only a single step in advance, without any explanation 
of the phenomenon — for it appears just as inexplicable that one organ- 
ized form should move with muscles as that another should move 
without. 

We say, that this or that infusorian moves by means of its cilia, which 
are distinctly seen ; and if our query is somewhat benumbed by an 
aaewer like ibis, yet the query as to the cause of the ciliary move- 
ments cornea up with a still greater force. And respecting all these 
matters, it appears better at once to con/en our ignorance, than tot&otf 
it by vague theories. 

In the invisible world — and especially in tiie domains of cells — there 
are constantly occurring mysterious phenomena, which must be taken 
as such, and of which we know nothing, except that they seem dependenl 
upon what is called the life of the cell. The most prominent of these is 
simple motion. 

We see attached to simple cells, both animal and vegetable cilia, 
which, by their own movement, propel the cell in this or that direction, 
in a manner not at first to be distinguished from that of a bona- 
fide animal. We also see oells without cilia moving in a similar 

manner. 

Now, because these motions have a kind of directive character, they 
have been called voluntary, an assertion necessarily implying a direct 
act of pereeptUm on the part of the form moved — a view which must 
strike every one as highly unwarrantable, considering that the very ' 
complete forms themselves are only simple cells. 

According to our clearest and best ideas of Physiology, I think it 
most ever be insisted upon, that, becanse an organized form has mo- 
tions of a peculiar directive and adaptive character, it by no means 
argues that a sentient power resides behind, or that they are animals. 

The animality of the Spermatozoa has for some years been given up 
by the clearest observers, and the same may be affirmed of ciliated 
motion of various cells; and the recent widely extended observations of 
these days have gone to show quite distinctly, that all these peouKar 
motions of simple cell-structures, however voluntary to all appearances 
they may be, belong to the life of the cell, as a functional organ, and 
not to any mental power, and perhaps have their cause in the continual 
endosmotic and eioemotie actions of the cell-membranes. 
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I know of nothing more confirmitory of these conclusions, obtained 
from constant microscopic obsicrvation, than the behavior of these forma 
when subjected to certain re-agents. 

It app<iars pretty clearly settled, thot or^nized forms, possessed of 
what may be termed .-inimiility, or a separate individual entity, yield 
more or les?; to the inlluence of electrical and other agents which appear 
to act without any disorganizing process. 

Thus, although manv of the Uotatorial Infusoria cease their motion 
and appear dead from an electric shock, yet the movements of ciliated 
cells of Spennatozoa seem not all affected, however powerful the shock 
maybe. 

With these views, I subjected the Vibriouia to electrical and other 
aijents. Electrical shocks suflRcicnt to kill small animals had no effect 
upon tlieir movements. Jkit the application of acids and of other 
chemical agents which impinged on the cell-structure, soon caused them 
to erase. 

In otlicr words, their movements seemed to be precisely like those of 
the Spermatozoa, aside from the usual molecular movement or Browoian 
mot on. 

Their cell-structure, and what may be termed their vital (not volun- 
tary) motion, would, then, lead us toiafer that the VibriomaArQ algous 
plants, and no? nnimals or infusoria. 

This view, which, founded on continued microscopical observation, I 
believe to be correct, places in a clearer and more comprehensible light 
several phenomena of almost daily occurrence. 

One in particul ir is, that these Tibrionia should almost invariably be 
. found to exist in infusions and liquids that contain other alg;e, and 
especially the common Tornh. For I do not remember ever to 
have seen the Toruh, without at the same time to have seen the 
Vibrionia. 

We know that in or upon the tartar of the teeth different algaa are 
found, in the midst of wliich are numerous of these Vihrloma, the 
infusoria on teeth of past and present writers. Considering these ;i> 
lower algae, their presence here is easily accounted for. The same may 
be said of their presence in the dejections from the alimeatary canal, 
where they coexist with numerous other forms. 

Finally, that Vibrionia should be revived after many years of apparent 
death, as is affirmed from experiment, is quite in accordance with their 
plant cell-structure, while it disagrees with our clearest views of animal 
life. 
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8. On a N£w Amkrioan Saubiam IUptils. By CHABLit Gibabd. 

Since the sodlogical and paleontological inveBtigntions of tlm eenlory 
have brought to light this great truth, that the natural history of a 
natural group of (he animal kingdom is not eompleie, unless that group 
he studied in eveiy part of the globe where it has representotires, as 
veil as Ihroughottt the epochs which hare preceded ours, every new 
type must deeply attract our attentbn. 

Hitherto the order of Saurian has appeared to have but few repre- 
sentatives in North America. Some genera, some species* make here 
the whole of its cortege. No doubt this has a philosophical bearing ; 
but before we are able to interpret it, we have still to explore a good 
many miles of land, new or little known. Then we shsll have several 
members of that group, now unknown, which will one day weigh In the 
balance of generalisations. 

The best proof of thb is found in the fact, that an artist, an amateur 
in science, during an attempt made two years ago to reach Oregon, 
brought from the plain of Platte River the reptile which makes the 
subject of this paper. It b an igoaoiaa lisard, without crest, of the sub- 
family of Pleurodontes of Dnm^ril and Bibron,* fiunily of Paohyglossse 
of Wagler. It cannot be referred to any of the genera hitherto estab- 
lished in that group, and what is more remarkable with regard to it» is 
a striking resemblance in its physiognomy with the genus JProctalrtiut 
of Meiieo and Chili, although having an organisation completely diffisr- 
ent. It has a nearer relationship in structure to the genus L(gmanetu$ 
of Wiegmann,f which comprehends Mexican and Bnualian species. 

I propose for it the generic name of Holbbookia, and hope that 
American naturaliste will jom me m acknowledging the debt ci gratitode 
we owe to the father of American hetpetology. 

Holbbookia — Giratd, 

Head eltipttcat ; depressed, without being flattened ; cephalic plates 
small, irregular, and polygonal ; occipital ones still smsUer. No teeth 
on the palate ; maxillary teeth slender, in a single row on both jaws. 
A fold of the skin on the breast^ forming a neck-ring, the outer edge of 
which, being bordered with a row of larger scales, give to ite maigm a 
serrated appearance. Body depressed ; covered with Imbricated scales ; 

* ffiitoire NatuiHille des Reptiki^ iv., 1887, p^ 8& 
f Hcfpetologia Mftiiwun, i., p. 46. 
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the iuft iinr ones smooth, tlie upper ones sliglitlv carinated. No ci Pbt 
of any kind. Fingers simple. Tail conical and short, ii'^emorai pores 
present. No anal pores. 

It thus differs from the ^^enus Proctotrefns, by the absence of teeth 
on the palate ; by the presi rice of small occipital plates, a short tail, 
and femoral pores, whilst anal pores are wanting. It differs from tlie 
genus Lamo/uiun l y the the presence of the femoral pores, a mucli 
shorter tail, the absence of external auditory uperturei and by the deu- 
tition, as will be seen further on. 

HoLBKOOKiA XAOULATA — GitartL 

It has already been remarked bow readily, at first sight, one would 
be tempted to place this species in the genus Proclotretua, judging of 
it merely by its general phjsioguomy. No doubt that it has to stand 
m its neighborhood with Lmmwcitu, in a natwal method, as three ad- 
joining notes in a musical seale. 

Its general form is thick and short rather than elongated, a character 
whioli is especially prominent in the female. Its entire length is be- 
tween three inches and a half and four inches. The tail forms the hslf 
of the length, eidoding the head. Tb» last is oval, of greater breadth 
than height, the summit rounded, the profile truncated. It is covered 
with small, irregular, and polygonal plates, larger on the middle fine of 
the skull than above the eye, the nose, and nape. There is a supra-or- 
bital carina, with small elongated plates^ scarcely to be seen with the 
naked eye. The infra-orbital plates are fewer, but longer. The eyes 
are placed in the middle of the length of the head. The eyelids bor- 
.dei«d by a row of pretty little pointed plates, formmg a serrated edge. 
The nostrils are nearer the extremity of the snout than the anterior rim 
of the orbit. The angle of the mouth reaches the posterior rim of the 
eye. The upper jaw is bordered with a row of small, very dpngated 
plates, obliquely hnbricated from behind forwards. Bordering the lower 
jaw there are found two rows of small angular plates, the laiger ones 
being at the angle of the mouth. A smgle row of small conical teeth 
on both jaws ; those in front acute and slightly reconred ; those behind 
stouter and ereeti with a carina separating the rounded crown from the 
body of the tooth. The tongue is cleft on its posterior extremity, in the 
shape of a semilunar concavity. There are no auditoiy apertures to be 
seen externally. The tympanum is coveted by scales smiihir to those 
of the neok. On both sides of the neck,< immediately behind the angles 
of the month, is a fold of the skin, which vanishes in a depression under 



Digitized by Google 



202 PROCRfiDINGS OF TH£ AMS&ICAN ASSOCIATION 



the head. Further backward.^, and on the breast, b siiuatcd that neck- 
ring mentioned above, ascending as high as the shoulders. The body 
is sub-cyhndrical, the lail conicnl, very stout at ita origia, but tapers 
suddenly away, to terminate in a point. 

The anterior Hnibs are shorter and more slender than the posterior.* 
They possess tivc fingers, similar in each limb, elongated, slender, ter- 
minated by a Hat and recurved nail. The fingers and nails of the posterior 
limbs, however, arc a little larger in proportion to the limbs themselves. 
The fourth finger is the longest, the two external ones the shortest, the 
third and internal both nearly equal. There are eleven femoral pores* 
but no anal ones. 

The scales arc slightly imbricated, subcarinated on the back and sides, 
smooth underneath. They are smaller on the neck and at the origin 
of the limbs than on the sides and back. Those of the tjiil are indis- 
tinctly verticillated. The smallest scales are below the head, on the re- 
gion of the groins, and behind the vent ; they arc larger on the abdomen 
than under the tail. The fingers are scaly all over. 

Mr. William Tappan, of Boston, catight this animal the 28lh of June, 
1848, opposite Grand Island, Platte River. He selected a male and a 
female, and made hastily on the spot a colored sketch of both sezes^ by 
which we arc enabled to describe the color. 

The general ground is olivaceous-brown, slightly violaceous on the 
sides of the head. There are, on each side of the body, two rows of 
quite large, irregular black patches, with a band of lighter color between 
each row. There is an indication of a third row of these patches, less 
apparent in the male, where we have in return two orange-red lines, 
of which the upper one extends to the end of the snout, passing over 
the eye ; the other follows the lower jaw. In advance of the eyes, these 
two lines are rather yellow. 



9. On the Tacomc System. By T. S. Hunt, of the Geological 

Commission of Canada. 

The results of the survey have shown, as I had the honor to state at 
the last Annual Meeting at Cambridge, that the Green Mountain rocks 
are nothing else than the rocks of the Hudson River group, with the 
Shawagunk conglomerates, in a metnmorphic condition. The so-called 
Taconic rooks are a series of sandstones, slates, and limestones, found 
at the western base of the Green Mountains, and bounded on the west 
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by the Lower Silurian rocks of New York. AlUiough similar in litholo- 
gical characters to the rocks of the upper part of the Hudson River 
group, and the Sbaw^unk grits, tlicy ha?e been regtrded by Prof. 
Emmons as older than the Silurian formation, and breaking up through 
it. This view is, however, entirely at variance with the structure of the 
region as deduced both from stratigraphical and geographical structure. 
If these supposed Taconic rocks are really an older formation, breakuig 
up through the Silorian rocks on the East Shore of Lake Champlain, 
and there playing sncli n conspicuous part, how comes it that a few 
miles only to the west, this formation has entirely disappeared, and the 
Silurian rocks rest directly upon tl^e formAtion of syenitio gneiss and 
limestone which is so largely developed in Korthcm New York, and 
the same absence Is uniformly marked along the whole northern ontcrop 
of this formation, a distance many hundred miles along the north 
shore of the St. Lawrence. Again, on the East we have an upper 
Silurian formation, which is traceable from the valley of the Connecticut 
to the fiay des Chaleurs. Along its western base» near the pronnce line, 
we rec<^ize no other than those talcose, mieaceous, and magnesian 
rocks, with their associated deposits, which pass into the so-called 
Taoonie rocks, further on, by a diminution of the metamorphfem. If 
these are not the Lower Silurian rocks, it would be necessary to sup- 
pose that formation entirely absent; for even admitting a want of COU' 
formity between them and the Upper Silurian, they should, in a region 
thus disturbed, be somewhere exposed. 

Thus to accommodate the theory of the Taconic rocks, it is necessary 
to suppose in this section a total absence of the Taconic rocks at the 
western outcrop of the Lower Silurian, and as complete a deficiency of 
the Lower Silurian on the eastern- side of the Taconic. The two great 
limestone formations mentioned, are traced, characterized by their re- 
apective fossils, for a distance of 700 miles to the N. to the peninsula 
of Oaspe, with an unvarying breadth between the boundaries of the two, 
of about 50 miles, constituting a feature not less remarkable geographic 
cally than geologically ; while, as already remarked, we have its western 
border reposing directly upon the syenites and crystalline limestones. 
Between these two great formations, both dipping S. £. we have a series 
which aa they go N. E. gradually lose their metamorphie character, 
and are recognized as the rocks of the Hudson Biver group. Such are 
the facts that lead to the conclusion than between the crystalline rocks 
of the East side of Lake Champlain and the North shore of the St. 
Lawrence, on the one hand, and the Upper Silurian limestones at th^ 
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Eastern base of the Green Mouniaia range on the other, there are no 
rocks more ancient than the Stlanao. 

This WW folloirwl by remarks from Pio&. H. D. Roocbs, Hubbard, 
C. B. Adams, and ICr. Hvnr. 

At 1 o'clock P. M., the bu.siness of the Section being fiuishetl, the 
Section adjourned to the morning of 2dd, 10 A. M. 



FOURTH DAY, THURSDAY, AUGUST 23, 1850. 

SBcnoir or ohbhibibt ahd mKBRALOor. 

The Section met at 10 A. M., in the Lecture Room under the Trum- 
bull Gallery. Dr, F. Baciie, of Philadelphia, was called to the chair; 
Db. B. £. Ro GEii^s, of Virginia, Secretary. The fullowiug communica- 
tions were made. 

1. Occurrencb or CaYSTALunD Oxtd ov Chromi¥U iv Furnaors 

rOR MAHDVAOTUBIBO CHROllAn Or POTASH. Bj P. BlAKB. 

Crystals of the sesquioiyd of chromium have been obtaioed in smRll 
quantities by Wdhler, by passing the vapor of chlorochromie acid 
through R tube heated to redoess. 

The ctystals which I have examined with the followmg results, were 
obtamed from a furnace which bad been long in operation for the pro- 
duction d chromate of potassa from the mineral chromic iron. A por- 
tion of the fumaoe having been taken down for repurs, I found small 
but exceedingly brilliant crystals lining the cracks and fissures between 
the fire bricks, and disseminated throughout then* substance. They re- 
sembled crystals of specular von, but r blowpipe examinaUon and quali* 
liitive analysis proved them to be the sesquioxyd of chromium. 

The crystals are of the hexagonal system, and are flat 6 or 12-sided 
tables or scales, one of which is represented in the annexed figure. The 




breadth of the largest is 1^ Imes, but they ars seldom over a line broad, 
and usually much smaller. In some of the specimena the crystals are 
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grouped in rosettes of great beaiity. The foUowing aaglM were obtata- 

ed with the reflective goniometer: 

R : a «s 121° 55' (mean of 14 measurements.) 

R : a^— k90^ 45' (mean of 6 mcasnrements.) 

a : fl|^= 141° 38' 24" (mean of 5 measurements.) 

Calculating from a : R, the angle a : = 141° 15', and R : » 
96° 50'; and as the plane is exceedingly small, this result ia more 
probably correct than that given above from measurement. 

The angle a : R gives for the ancfle of thp rhombohcdron *^5^ 22', 
which is but little less than ihat given for sj i oular iron. The axis 
1'3904 ? The crystal, according to Naumami's uotaUoDt baa the de« 
acriplive e.xpression, OR, R, -^R, R^. 

The crystals have the hardness of sapphire, equal to 9 on the scale 
of Mohs. Lustre metallic. Color black; opaque except in thin plates, 
which are green by transmitted light. The powder of the crjiStala is 
dark green. 

The specimens were t^iken from and between the bricks which had 
constituted the floor of the furnace. The furnace had been in opera- 
lion for more than a year, and kept at a temperature above rrdne<»s. As 
it needed repairs, the fires were drawn, it was allowed to cool undis- 
turbed for ten days, and when the bricks were taken out thcj were still 
too hot to be tiiken in the hand. 

The mass of the bricks and the portions on which the sesquioxyd 
has crystallized, is charged with soluble yellow chromate of potash, 
and in many or all of the specimens the green color of the uncrystallized 
oxyd can be seen. 

My frequent daily examinations of the furnaces in operation made me 
familiar with the condition in which the contents were at dillerent times; 
and considering the facts before stated, I account lor the production of 
the crystals in the following way : 

When the furnace, newly constructed or lined with fire-brick, is fired 
and charged with ulkali and chrome ore, much of tlie fubiul cluomote 
of potash formed is absorbed by the porous bricks, and I observed 
thaD it had penetrated through three or four courses of bricks and 
mortar. 

After the furnace has been long in operation, the bricks become satu- 
rated, and vitrified, to a certain depth ; and the floor and sides of the 
furnace become encrusted with a vitreous coating, which is constantly 
increasing. The parts more remote from the fire are consequently better 
protected from changes and variations of temperature, and are exempt 
from the inroada of more fused materiaL 
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Tiie chromate of poUish is thus kept for a long time at a uniform 
high temperature, and gradually losing its potash from volatilization, 
the chromic acid Ci in combination wiih it loses oxygen, becomes ses- 
quioxyd c ^^^^ crystallize». 

While making this communication. Mr. Blake e'v'iibited to the Sec- 
tion several specimL-ns of crystallized oxide of chvouimia. 

Professor Silliman, Jun., and Dr, R. E. Rooers separately exprcsj^ed 
their conviction of the interest and importance of the examination of 
artificial products procured under such cii cumstances as were calculated 
to throw valuable light upon the production of minerals. 



2. On A Miv T»T FOB Nmunes. By Prof. 0. C. Scbaiffuw of 
Ceotre College, ICy., read with comments by T. S. Hunt, Canadft 
Geological OommisBioD. 

Mr. Hunt explained Mr. Sch vefff.r's process to conr>ist in adding 
to the solution supposed to contain nitrates, one or two drops of yellow 
prussiate of potash solution ; these should not be enough to give a 
perceptible lin^c to the liquid. A few drop> of acetic acid are then to 
be added, and immediately, or in a few minutes, nrcnrdiog to the quan- 
tity of nitrate present, the liquid assumes a yellow lint. 

Dr. R. E. RooBRjs inquired of Mr. Huat whether (his process was 
designed to furnish quaatitatiTe results, expressing a doubt of its ap« 
plioability for that purpose. He stated that bis brother, Wm. B. 
RogerSy aod himself, had, two years ago, in repeating the method of 
Jaqudain, published ia the French journals, for the estimation of cop- 
per ores, by comparison of the colors of the solution, to be tested with 
that of standard liquids of known percentage, and hoping to apply it to 
other substances, especially the determinatioQ of iron in its ores, found 
Uiat, with all the precaalions, the eye was not delicate enough to dis« 
erimmaie minute difiereoces of shade of color, to enable it to obtain 
accurate results. 

Hr. HoMT remarked that this process was at present only designed to 
be a teaty and not a means of qnantitatiTe analysts. 

Prof. SoLiiiAir, Jr., remarked that he had obtained lesidta which he 
thought satisfiwtory by the process of Jaqoelain upon some eopper 
oiea he had enunnieil. 
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3, On the assumed existence op Ammonia in the oenbbal At* 
MosFUERE. By Acq, A. Hatss, M. D., Massachusetts. 

I1ie chernistrv of our Bdnospliere has, from the earliest time, been 
deemed of high interest, and its connection with the phenomena of 
aniniftl and vegetable life has led to its study the minds of the most 
eminent ohemioal investigators. Of mnch significance has been 
given to the existence of ammonia, as a genenllj diffused body ; and 
it is eommon in this eonntfy to hear intelligent persons speaking of this 
substanee as a constant constitnent, acting essentially in aiding the 
development and growth of plants, and paasii^ into other organisms in 
their deeay or consumption. 

In eonneeting observmtions I have made on the growth of plants, my 
attention baa been called to this subject during past years ; and as the 
evidences on which the belief in the general distribution of ammonia is 
founded has not been much examined, it is my intention, at this time, 
to inquire into the tmth of the iundamental statement, and, in so doing, 
to glance at the facts which chemistry supports. 

Among the e&riieat chemical observers whose names have been pre- 
served, we find that of the accurate and industrious Seheele. He found 
that saline efflorescences occurring on boities oontainmg acids, when 
decomposed, afforded volatile alkali. Sausure, also distinguished for 
acenraey, has left a number of observations, in which he observed this 
alkali absorbed from the air by acid salts, and its existence, under varied 
conditions. About this time, several chemists pointed out its presence 
in the materials of walls, m decomposing matters, and as a result of 
fermentations. Folh>wing these, we find the names of Chevallier, Mar> 
t^nj, Faraday, Zimmennann, Hermstadt, Gr6ger, Liefaig, and many 
others, as authorities for the fact that ammoniacal salts and compounda 
exist in our atmosphere, near the surface of the earth. It is true that, 
in some of the cases stated, there was an obviona production of ammonia 
from other forms of its constituents ; but both incidental observations 
and direct experiments establish, beyond question of doubt, an ex- 
tended if not general diffusion of ammoniacal compounds near the sur^ 
fKB of the earth, or about bodies in contact with it 

Many allusiona are made to distinct sources of production, such as 
exist in towns, dwellings, and m decomposing masses of vegetable mat- 
ter. Vegetation subject to tidal flow, as in manhes, and where spring 
waters mix with ocean water, are also favorable to ita development. 

Methods have been devised, by which the total amount of ammonia 
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compounds in a given mass of air can be separated, and their weight of 
ammODia deterraioed. The observatioDS of Scheele, and the direct ez* 
periments of Sausure, seem to have enggested the plans adopted. Mar- 
tigDy introduced tho use of acids ; and by a later adaptatioa of the 
apparatus of Brunner and Boussingault, permittiog known volumes of 
Bir to flow through acids, 80 as to retain the ammonia, attempts have 
been made to weigh the ammonia in combination with other salts. The 
matter received and retained by the acid employed is concentrated with 
it, by heat and the ammoniaoal salt, united to a heavy metallic 8alt» and 
can be woghed with great accuracy. As science progresaee, we may con> 
fidently ezpeet that the practical results obtained by new metboda will 
cany us more surely to correct conclusions ; but as tbe number oC 
observations by this method increased, the striking want of accordance 
in the resnlts was seen. Considerable quantities of ammonia have been 
found by several observers at dififerent times ; but tho most trustworthy 
results are those of Fresenius, in a series of experiments on the air over 
a dwelling in Giessen. Seven millions five hnndred and eleven thouaand 
parts of air gave, as a mean quantity, om part of ammonia. 

Another and early adopted course of experimentiog is that of adding 
acids to water, which, aa rain, has fallen through the atmosphere, or 
has been melted from enow, ice, and even glacier ice ; by subsequent 
evaporation and treatment of the salts, insoluble double salts have been 
obtained, from tbe weight of which the weight of the ammonia baa 
been deduced. 

This, like the former method of research, has not added to the know- 
ledge already poese a eed, and was rejected, even by the earlier chemists, 
on 'the sufficient ground that the quantity of ammonia thua found 
beara no fized relation to the quantity exisUng. The accurate experi- 
ments of Bonssingault, and other chemists, have shown that the atmo* 
sphere near the earth's snrfaoe has mixed with it, exbahtiona from tho 
soil, myriads of microscopical plants, animals, and their remains. Thsae 
abonnduig in nitrogen, m contact with acids and add 8alt8,/orsi ammonia 
where it did not previously exist formed. In tbe conceptioa of these 
methodsy there baa been a wide departure from chemical rules ; and if 
the indications observed have any value for particular pomts of Iho 
earth's surface, they have no general significanoe in relation to the 
atmosphere. 

Tbore is another view under which we must ooosider the observations 
snd experiments made for detecting or determining the amount of am* 
monia m the atmosphere. It is tho want of recorded obaervationa 



Digitized by Gov 



VOB 91^ AmAWBMBMT OP SCtBITCB. S09 

made in the man of the atmosphere vninfluenoed by local prodvetioii. 
ThB series hj Ffeseniusj before alluded Co, freed from the efnvzs of 
method, would give only the proportion of ammonia over a dwellmg; 
vlule the latest trials which have been made pnblio propose to measure 
the qnantity, where the eihalations are so abundant as to offend the 
senaesy and act chemically on re-agents. 

The eiceptions thus made to the evidence of the existence of ammo- 
nia tn the general atmosphere* derived from observations made on air 
asd water from near the snrfoee of the earth, leave as only that afforded 
by a more direct mode of ezamming rain*water which has fallen some 
hoors after the continuance of rain. Nnmerons chemlstB have ezpeti- 
mentcd on the water, which may be considered as representaog the con 
slitntion of that in the clouds falling through the lower atmosphere, 
previously washed from foreign matters. By slow evaporation out of 
'contact with air, by isolating the salts by compounds without acid, or 
alkaline actions, or by the absorption of the water at a low tempera- 
tare in confined space by substances attracting it rapidly, we can sepa- 
rate and detect the salts, if any, in the water. 

In thtt way it has been found that the early hours of a rain storm 
afiford water cont^iog mere traces of ammonia compounds, while the 
bter rain collected at a distance from towns and ocean, contuns only 
occasional traces of nitrate of ammonia, and organic compounds of this 
base. After rain had fallen at mtervals for 48 or 60 hours, no mdi> 
cations of ammonia were observed when the water was treated by varied 
methods, msuring the retention of ammonia, had any existed in the at- 
mosphere. In the neighborhood of towns it Is rare to find any rain- 
water, which does not contain ammoniacal salts. Water was condensed 
directly from the clouds, by causmg the vesicles to break in contact 
with polished plates of metid, suspended over a point more than three 
thousand feet above the sea level, in a country partly covered by wood. 
This was carefully evaporated with moist recent chloride of silver in one 
case, and chloride of oxide of xinc in another, without any ammoma 
compounds bemg found. 

Many dbtinguidied chemists consider the ammonia of the atmo- 
sphere, like the chlorides and mmeral matter, as accidentally present 
and I can find no observations recorded which contain evidence of its 
constant presence in the mass of the atmosphere. 

The want of direct evidence establishing the truth of a statement 
whieh baa been so generally believed, may lead us to place more 
reliance on incidental facts affordmg it support Among the most 
14 
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prominent, is the supposed coDnection between growint^ | Innts and the 
ammoniacal vapors assumed to exist in the general atmosphere. At 
least, it v-nuM be highly probable that such a distribution actually 
exists, could we find the slighest reason for supposing that growing 
vegetable organisms derive any part of their nitrogen from such a 
source. Kow, experiments show that ammoniacal vapors are poisonous 
to most plants ; that the salts of ammonia aid vegetation, by contributing 
one of two proportions of carbonic acid held in excess, or by forming 
soluble soil salts with ncifls and salts existing in the earth. If, as can 
be proved, elementary chlorine aids germination in a high degree 
when ammoniacal compounds fail, and, m vogf^tation, the plants appro- 
priate nitrogen from compounds containing no ammonia, we find that 
we have resorted to a barren hypothesis to support a truth having a 
general bearing. 

Nor does chemical reasoning supply any fact, in connection, sup- 
porting the received opinion. Ammonia, as such, cannot exist a moment 
in our atmosphere without uniting to carbonic acid, and forming one of 
three well known compounds. That containing the least quantity of 
carbonic acid rapidly passes into the salt formed from one equivalent of 
ammonia to two of carbonic acid. This salt is not a very volatile 
substance, and can rise in the atmosphere only so high as warm air 
extends, before it wmdd be precipitated. In all situations where this 
salt spontaneously forms, we find it near the earth, and, even in warm 
climates, it exists as an incrustation, or imbedded deposit. The number 
of its sources at or near the surface of the earth is very large ; but 
every observation correctly traced leads us to the earth as the place of 
its origin. All the methods which detect and separate the ammonia 
of the air, serve to point it out and remove it from the acnl, or the 
immediate exhalations of the earth. 

In this brief summary of the points of evidence supporting the 
assumed fact of the general existence of ammonia in the atmosphere, I 
have alluded to all that haa been published on thia Bubject* and from 
this we may conclude — 

1st, That ammonia, in some form of combii]ation» ia always present 
near the earth's surface. 

2dt That no experiments have been published which pro?e its geoenl 
presence in the mass of the atmosphere. 

While pursuing inquiries in this connection, I have constantly found in 
the atmosphere a volatile matter of complex composition, which, for 
some years, I supposed to be due to looal exhalatioos ; bat multiplied 
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observations, in different and distant localities, have established its 
general existence. More lately, this substance has been found, by 
diffBient observers in Europe and this conntry, coloring and contami- 
Hating the salts obtained by the evaporation of rain and snow water, 
laebig notes its presence in the samples of water he operated on ; bat 
Zimmermaim had earlier observed it, and, after partially separating it 
from other subataooes, named it pyrrhin. 

This substance, so widely diSitsed^ has charticters whioh lead me to 
assign to it important influences; and, connected as it is with ammo- 
niacal products* I deem its study asnbieci of general interest. It is to 
this body that we may traee the propertiea of nan, as distiogoished 
from other waters. 

When about 60 lbs. of recently obtained rain-water are exposed at a 
low temperature, in closed space, to the absorbing aetion of about 
160 lbs. of dry oaustic lime, all those substances not very Tolatile in an 
atmosphere formed in part of their own vapors, remain. Succesdre 
portions of rain-water may be thus concentrated, and the fixed parts 
obtained nearly dry. Generally, we find a residue of a gum-resinous 
appearance brown or yellow in color, and not wholly soluble in water. 
In the maas» are the remains of animalcula, spores of fungi, and atm > 
spheric dust. Water extracts other substances in mixture with py rrhtn*'^ 
mmeral and amraoniacal salts, if they exist. Alcohol and ether extract 
parte, but evidently alter the composition of the substance. Obtiuned 
from carefully filtered solutions, pyrrhin appears as a brown yellow, 
adhesive substance, having a str<mg odor of perspired matter. Repeated 
evaporations render it insoluble partly, and it evidently is a changing 
body, having no fixed composition. In solution, its instability becomee 
its most marked character, and, like water which has dissolved yeast, 
the solution has the power of conferring motion and change of composi- 
tion on other bodies. This character is displayed when it is mixed in 
solution with vegetable juices, weak syrups, and gum water. After its 
soludon has been freed from ammoniacal salts, the changes following 
in its feimentation produce ammonia. It reduces the salts of silver and 
gold, blackans in concentrated sulphuric acid, fonniog, with this and 
other strong acids, salts of ammonia. 

When ftftile soil is undergoing fermentation, the vapors, by conden- 
sation, afford a suhstanee muoh like pyrrhin. Arable soil has also in 
Ha mast a body closely connected with pyrrhin; but the state of 
admixture here renders it more compound than when it is obtamed from 
the atmosphere through the aid of ii#ng ram. The ooostant presence 



Digitized by Google 



212 FROOKUDll^G^ OF TUK AMfiBlOAN AbbOCUTlON 

of this body in the atmosphere, the ease witli which its consti'.ueiita 
unite to form ainnionia under the presence of acids, leads to the suppo- 
sition thai iL iius been one, if not the chief source, from which experi- 
menters have obttiinted ammonia salts. 

Dissolved in rain-water, iiwl falling on the surface of the earth, this 
iubfet-iince can induce changes under the vegetable covering which can- 
not result from any solution of ammoniacal salts. It has that influence 
which alone can impart motion or cause fermentation^ and without which 
neither germination nor nutrition can be sustained. In New Bnglaad, 
•whatever may be the attention bestowed on prepai iiig the soil, vegeta- 
tion languishes or ceases during some weeks of the season, when the 
temperature of the torrid zone is exceeded, and the length of the day's 
heating prevents any great reduction of temperature daring the night. 
V^th a dew point almost unnaturally high, there is not usually any 
ooodensation as lafai* and no copious depositioa as dew. fields coimd 
with grass become scorched, the uniform tint of ripening precedes the 
appearance of a dessieation, which permits the winds to disperse the 
most of the covering, and no green color relieves the eye. If, after the 
grass has thus perished, and nothing but ehaff-like remains can be 
found, rein falls for some hours, the effect is almost miraculous ; the 
temperature of the earth near the surface* does not fall ; germination, 
more active than that of the torrid sone, succeeds, and repeatedly crops 
have been observed which matured on the tenth day after the nin 
commenced. It must be evident to every reflecting mind, that no mere 
salt or saline compound can give to water such power as this. Salts 
and their compounds csnnot maintain the high temperature of the earth 
under the cooling effect of evapora^n ; and experience has, through 
ages of observation, shown, that those additions made to the soil, 
intended as the food of plants, must be in a fermenting state, i>r be 
eminently Stted to assume such conditions. The more fertile a soil, 
either naturally or as resulting from judicious cultivation, the more in 
quantity of matter, having the character of a ferment^ we always find 
in our analysts. 

It is, therefore, in view of the character which pyirhin possesses in 
mixture with other bodies, of entering into a true fermentation, that I 
have ventured to give it so much significance as a constituent of our 
atmosphere, and to show that all the influence which atmospherie 
ammonia has been ' supposed to exert may, with more propriety, be 
attributed to pyrrhin. In a strictly chemical view, the fact that our 
atmosphere has an excess of carbonic acid always present, that thia 
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excesi is found in fertile 8otb, is opposed to any oonolosion of a salt 
of ammonia acting in vegetation except as a carrier of carbonic add, 
either directly, or hj decomposition ^itb humic compomids. 

The subject was briefly discussed by Prof. Horsvobd, Dr. R. E. 
Roonts, Dr. Habi, and Dr. Jaokbov. 



4. Analyses krlative to the kconomical value of Anthracitk 
Coal Asues. By Jonathan B. Bunce, Yale Laboratory. 

Coal, now the most common article of fuel in all our cities, leaves 
but a small quantity of ash ; yet, when we take into account the num- 
ber of tons consumed in a single year, this amount becomes very con- 
nderable ; bence it becomes a matter of interest to know whether it 
can be considered of economical value. With this purposo in view, two 
samples of coal were solcctcd, of the white and red ash varieties. 

The coal was carefully burned in a furnace, the fire of which was 
lighted with as little charcoal as possible, and allowed first to bum 
•ereral hours, in order to entirely consume the small quantity of char- 
coal which had been put in. The grate was then carefully and thor- 
oughly raked out, and the ash pit cleaned, that not a trace might be 
left to interfere with the results. 

Of the ash thus prepared, several samples were taken, to determine 
its solubility, both in water and acid, with the following results, viz : 

White ash in water . 3*74 I Red ash in water . 3 35 
" acid . 17071 " acid . 18'66 

It was found that a strong acid dissolved five and six per cent, more 
than a weak one ; the difference consisted entirely in silica, alumina, and 
iron. In a qualitative analyus of the ashes, silica, alumina, iron, lime, 
magnesia, soda, potash, chlorine, phosphoric and sulphuric acids were 
detected. A quantitative analysis was then conducted, which afforded 
the following as a mean of two determinations, viz, : 



Wbit* Alb 
vvbty. 

Inaolnble matter. 


88-681 


Gdmlitad, or 
niBbhppitMa. 


Bid A* 

85*647 


flolDbt* 
jNrtta. 


Soluble Silica, 


'091 


•796 


1*887 


8-621 


" Alumina, 


8-316 


35*201 


4*244 


29*575 


Iron, 


4*028 


29*648 


5*888 


40*614 


lame. 


8-111 


18*666 


-159 


1*108 



Digitized by Google 



214 PR0C££DiarG8 OF TKB AMSRXCAM ASSOCIATION 



Magnesia, '195 


1-730 


2-008 


13-992 


Soda, -218 


1-933 


•164 


1146 


Potash, -162 


1-443 


-105 


-732 


Phosphoric Acid, -198* 


1-796 


•269 


1-880 


Sulphuric " -805 


8-164 


•430 


8-010 


Chlorine, -087 


•087 


-013 


*013 




99-448 


100-104 


100*691 



Tbe method of anAlyns was tbe aame as that eommonly pmsiied, 
except for the deiermioatioii of the phosphoric seid, which, after many 
endearore to separate from the alumina bj Fresenios' method, with 
carbonate of baijta and caostic potash, in which alnmuia was inmia- 
bly found in place of tbe phosphoric acid sought, Rose's new method, 
by precipitation with carb. baryta, carb. soda and alkaline semi'fnrioo, 
was then tried, which sflbrded satisfiwtory resnlts. The alkalies were 
separated from magnesia by means of acetate of baryta. It will be 
seen, on examination, that these analyses diflfor mostly in the qnanti* 
ties of iron, lime, alumina, magnesia, and silica which they respectively 
contain; the lime and msgnena in particular seem to replace each 
other. I cannot account for the quantity of silica dissolved in one case, 
over the other : they were both subjected to very nesrly the same beaU 
Tbe resnlts obtainoi in these two analyses seem to justify the exten- 
sive use of coal ashes for agricultural purposes ; they are valuable both 
on account of the sulphates of lime and magnesia which they contain, 
and also from the phosphoric acid and alkalies. Ssndy soils would be 
greatly improved from the alumina contained in them. When ihey 
are to be applied to the land, they should be carefully guarded from 
the influence of the weather, as much of the valuable matter would 
thus be washed from them. Hundreds of tons which are now wasted, 
might thus be brought into use. Johnston, in his work on Agricultural 
Chemistry, recommends highly the use of bituminous coal ashes, and 
dtes the following analysis in support of hb aiguments, vis: 

Scotch BitomiBoat Cotl. 

Silicii and Aiuiuma, . . . 89-4 

Lime, ...... 3-2 

Magnesia, . . . . . 3*3 

Iron, . . • . . .1-4 

* But one detenninslloii. 
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Sulphuric Acid, . . . . 1'7 

Chlorine, . • . . • O'l 

Potash and Soda, .... 0*3 

* 

99-4 

Our andineite coal asbea «qtial tt^ese in many reapeets, and in soma 
surpass tham, aa» although thay do not aontain quite aa nraoh anlphate 
of Ume and magneaia aa the specimen cited by him, the phosphoric 
acid m onra more than oonnlerbaUmcea thia. Other yarietiea from dif- 
ferent parta of the country ought to be analysed, thna completbg an 
important inveatigation. They wovld donbtleaa be found to Tary con- 
aiderably, but it ia probable that a aufficient quantity of Talnable anb- 
stancea eiiato in eveiy variety, to render it of aome economical impoit- 
* anee. 

Dr. R B. RooBRB remarked that he regarded the analyaia of coal 
aahea a aabject of moch mterest ia ita bearmg, and waa happy to aee 
in the reanlta of Mr. Bonce a confinnation of a fact announced by hia 
brother, W. B. Bogera, and hunaelf, m the ilaiencoii Jmtmal, more 
than a year ago, of the preaence of alkaliea m anthracite coal. Dr. R. 
read the foUowhig paaaage from their printed article : — Among the 
poinia of intereat mcidentally determined during theae inTcatigationa, 
may be mentioned the curiooa and inatmoUve fact, that anthracite coal, 
bituminoua coal, and lignite, treated by the tache proceaa, gira une- 
quivoeal efideaee of aUnli, while the adiea of these materials, 8|pi1arly 
treated, yield no trace of alkali," He atated that, in thehr experi- 
ments, they had obtained constant and unequivocal proof that much of 
the alkali of these coals is vohitiliied and diaaipated by the high tem- 
perature of their combustion. 

The subject was further remarked upon by Prof. Oibbs, Prof. Hons- 
Fono, Mr. HulfT, Mr. Blame, Prof, Silumav, aen., Mr, Weaix, and 
Prof. F. Baohi. 

I 
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5. On the Relation of the Chemical CoNSTiimoN of Booi£8 to 



Taste. Bj Prof. K Horsfokd, of Harvard. 



Prof. HoRBFOBD alluded to a paper upon OIjoocoH pnbliflbed in 
1846, in whioli he catted attentioo, in a note, to the interestiog rela- 
tion soataiaed by tliat body in its ^Aemioal oomtitntion, to other aweet 
bodiee, and cited the fottowmg fomrabe : 



C« H,^0, — Glycocoll. 
H,^ 0, + 3 = Grape sugai-. 

0« U. 0, ^Sngar oflead. 

C« H5H O, = ^ Oxide of glycerUe. 
H| 0^ 



To thia ennmeration of sweet bodies was appended the query, " Is 
this similar taste dependent upon a similar arrangement of their 
minutest particles ?'* 

Plrof. H. remarked that, early m 1648, he presented to the Amerioan 
Academy of Arts and Sciences, with a modification of the formula* an 
additional lut of sweet bodies. Some of the formuUs were arbitrarily 
doubled from the received formulae, and others fractionally reduced, for 
the sake, merely, of tracing this interesting relationship. 

The modification of the formvlas, and the list as then presented* 
were as follows : 



C^H^O, X 3 

H 

C.H^HO, 



O 



Grape sugar. 



« 



H 



Pb 



GlycoooiL 




Sugar of lead. 



O 

C.H,PbO,'8 
0 



Citnte of lead. 
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0 

C^H^KO, — Acetate of potasaa. 
H 

C.H, H O,, H, 0, — Nitric ether. 
N 

H 

C^H, H 0, X 1-6 — Oxide of Gljceriie. 
CI 

C^H, CI CI, -r 2 — Chloroform. 
CI 

Br 

C.H, Br Br, -i- 2 =. Bromoform.* 
Br 

I 

C.H. 1 1, -r 2 — Iodoform. 
I 

I 

C^H, I CI, -T- 2 — Chloroiodoiorm. 
CI 

Br 

C.H- Br I. -7- 2 — Bromoiodoiorm. 
I 

G^H, -r 2 Hjdrofluate of methylene. f 
8 

C«H, S S, 2 — i Salphoform. 
8 

* 

C«H, 2 — Chloride of Methyle. 

C ^ 

Q>H, A^O,, H, 0,«.Methyl8ulphite of silver. 



• For the observation that this and the following foar bodies may be indnded 
under thk tjpe, the author acknowledged hia indeb t ed w to Ida nrfMant 
]>r. GbML a FBhw. 

I TlwbodjlHHaplMintetiMrialnieUl 
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0 

Pb 
O 



H, Pb, 0, mm Metbykalphite of lead. 



S 'Ak^ 0„ H, 0— CUoro-methylsulphite of aUw. 

« 

5«JSciO..H.O— « " lead. 



-.-C10,.H,0- 



0 

0 

Ag, ^ ^3 « — Hypo-sulphite of sUTer* 

V. 0 

y^O O3 = Hypo-sulphite of mcrcmy and soda 

To these Prof. Uobsford remarked there might be added 

C4 H, 0,-3 + — Mannite ; and 
H^ S^. 

Several other eompoiinds of aulphur niCh C ^ 11^ do not taste sweet 

The following sweet bodies» one possessing a multiple and the other , 
nearly a multiple of the namber of atoms in Olycoeoll, do not resdily 
admit d being written in the above formnla — 

H, , 0,— 24— Yalerisnic acid. 

C , , H, , 0, »-34 — Oreine. 

In reply to the inquiry as to whether sweetness may be ascribed to 
a pecnliarity of form, the following faets are of significanoe : 

tastes sweet, and contains C, H and S. 
H^O^ " " C«HandO. 

A * 0^ ** «« neither 0 nor H. 

The taste is, therefore, not dependent apon any one of the elements 

* The correspondence in confttitutiun of tiiis body wi& fllS ntlt in 
gives additioiial interest to the fonnola. 



Digitized by Google 



FOA TB£ AfiVAMCBMBlIT OF BGiaiCOB. 219 

present, sioce each may be replaced entirelj bj another without de* 

strojing the taste. 

In the commnnication submitted to the American Academy, atten- 
tion was directed to the common formula, in which, according to Davy 
and to most modt ni chemists, all the acids containing hydrogen may be 
written, and also the oxygen acids which ordinarily exist in combination 
with an atom of water, as sulphuric and nitric acids ; to wit, II + x ; in 
which X represents all that part«of the acid not replaced bjT metal in 
neutralization. A few examples follow : 

H + Cl ^ Hjdroobloric add. H + NO. ^Fitricadd. 

H + 1 — Hydriodic «* H + C^HO^ Formic " 

H + Br — Hydrobromic '« H + 0^0^ Oxalic " 

H + F —Hydrofluoric « H + C.HaO, Acetic " 

H + Cj 1* HydxoeyAiie ** H + C.H^O^ — Metafietonio 

H + S 0, » Sidphnroin ** H + G,H,0« ^ Batyrie. " 

H + 8 = Sulphuric «' H + C, jO, — Taleriame *' &c. 

The inquiry naturally arises, have sour bodies a common form ? to 
which, and not to the nature of the constituent particles, the property 
of sourness is to be attributed. They (the acids) are composed of one 
larger atom, or group of atoms united to the least atom, hydrogen, 
easily replaceable by a metal, and bound to the group by an affinity 
apparently much feebler than that of any of the remaining elements. 

An allusion was made, in the communication to the Academy, to the 
class of resins — some of the soluble members of which possessing a 
bitter taste — might, according to a research of Heldt upon Santo- 
nine, be referred to a single fundamental type. He refers the resins, 
for their origin, to the oxidation of the essential oils, and though the 
conception has been entertained by other chemists, it has first met with 
a full exposition in this paper. The hydrogen of essential oils oxidates, 
as a general thing, much more readily than the carbon. The following 
formulae present Heldt's view of the production cf reams. All are de- 
rived, he conceives, from C, ,H,. 

[0,oH,> — Hx + Ox— R. 

[CipH,]" — Hx -f Ox 4- (HO)y = R. 
[C, „H J» — Hx -f Ox -f Oy = R. 
[C.oH,]- — Hx + Ox + Oy + [H0]« — R. 
[C„H,]- + tHO]x - R. 



I 
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Theso formulae present in the cnriginal euentiai oils, groups of atoms, 
in which a part of the hydrogen occupies a moro exposed situation, if 
one may employ the illustration, than other parts of the molecule, and 
oadates more readily. In this respect there is approximation to a 
common form, in view of which the inquiry wea suggested, may the 
bitUnuti be ascribed to this form ? This, however, does not famish an 
explanation of the remfurkable bitterness of the oiganic bases. 

Guided by the above suggestion, Prof. H. remarked, let the con- 
ception be entertained that the alkaloids have been derived from the 
greater or less oxidation of bodies having the general constitution (d 
the essential oils, and the replacement of three atoma of water with 
one atom of ammonia for every atom of nitrogen contained in the 
organic base. The correspondiog replacement of ammonia with three 
atoms of Wfiter is not of unfrequent occurrence in organic chemistry. 

Upon the specdation that this has been the derivation of the alka> 
loids, it will be easy to convert tliem into the essential oils from which 
they were derived. If we halve the formula of the dl, the first of 
Ueldt's formulas gives 

(C^IIJ.-»Hx+ Ox — R. 

A certun number of atoms of hydrogen deducted from, and an equal 
number of atoms of oxygen added to, n times C^H^ constitute the 
resin. If, in adding nitrogen, we deduct for euch atom of nitrogen 
three atoms of oxygen, or, which is the same thing, for each atom of 
ammonia (NH,) added, deduct three atoms of water, we have an or- 
ganic body containing C, H, N and O, a body correspondiog m con* 
BtitnUon with an alkaloid. 

By reversing this process, we may convert the alkaloid into its cor- 
responding essential oil. 

Talic for example Papaverin, one of the alkaloids of opium, analysed 
by Merck. C^.H.iNO,.'' 

Three atoma of oxygen for the atom of nitrogen, united to the eight 
atoms of oxygen, making eleven in all, correspond with eleven atoms 
of hydrogen, which, added to the twenty-one present, make thirty-two. 

C,,H,,NO,— N— 0, -f-H, +0, — C^.H,, +0,, 
which correspond with 

» UeUflfs Ann., IXTL, 1S6 ; Fbaiin. Contr.. 1843, m 



Digitized by Google 



FOa THE ADVAMC£M£MT 01^ SOISHOK. 



321 



There is doubt still resting upon the constitution of most of the 
alkaloids. Of those cotv i'l-rcd as best established, the followinir ex- 
nniples will bt sufficient for a proclical illu&tratioa of the above specu- 
iatioD. 

Thebain — C„ H, ^ NO, » G,,H,« — (C,HJ». 
Fttrforin- C 3 0 H , \, O, - C3 , H, , (C, HJ, 
Codein =C3,lI,,xN0, = C„H,, = (C,H,y. 

The foimuk (C^H^)- — H« + 0. + O, i-B» is suited to the de- 
rivation of BebeeriD* 

C„H,.NO. =C„H„ -(C.HJ- + H. 

HanualtD reqmres the addiUoD of C^H, to the second of Heldt's 
formulae (C — H,+ O, — R. 

C.,H,,N,0, -C.,H„ - {C.H.)» + C.H.. 

Chioia aad Cinchoain rc(^uire the subtraction of C,. 

Chinin = C3,H3,N,0/^C3,H3, = (C,HJ'-C,. 
Cincbonin — C„H„N,0^t"- C„H„ — (C,H J'— C,. 

Slrichnin rc(|uires the deduction r-f an atom of carbonic acid, or its 
equivhleal ClI^* and the same formula of resin as that of Bebeeriu. 

C4,H.,N.0,-C,.H„ -(C.H.)*-CH,. 

Cotamm requires the addition of an atom of carbonic acid. 

C,.H.3N04-C„H„-(C,HJ'+ CH,. 

The following require slight modifications. 

Morphin — C,4H..NO,§^ C,«H, . — (C.H J' — C. 
Piperin - C„H.,NOa-C„H„ — (C.H,)' — C. 
Veratrin— C„lI„NO. =03,113, = (C,H,)' — C + H,. 

* Ann. Gh. Phy^ [aj XIX, 868; Ann. d. Ch. a. FhiR,, LXIL, 9S. 
t Ann. Gh Fhya. [8] XDL, Sefi. 

X Ann. Ch. Phys. [8] XIX.. 870. 

§ Ann. Ch. ri.y^. [3] XIX., 361 ; Ann. 4. Ch. u. fhsT., hSaSL, 88. 
I Ana. Ch. Pb/ii [a] XiX^ 868. 
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It will readily be seen that in this series the difforencps bp*ween the 
essential oil and its derivativo arc such as would disapp« ar with the 
addition or subtraction of an atom of carbonic acid, or water ia soni6 
cases, and a little more or less oxidation in others. 

In those bases where the quantity of nitrogen is much larc^er, 
the third formula of lieldt would still give us the corresponding 
resins. 

(C.H^)* — Hx + Ox + Q7^R. 
Take for example CaSein. 

The nearest eseential oil of the constitation (C^H^)" is 0„H,,. 
C,.H„ - H, + 0, + 0„ + 4 (H,N) - 12 HO - C,.H,N^O,. 

If we deduct from this formula an niom of carbonic ucid, we hftre 

0„H,N,0, — CO, - C,.H,N,0,. 
Theobromin difibn, as has been nmuked,* from Caffein only 

C,,H,N,0, +C,H, -C.,H„N,0,.^ 

The coostrneUon from the class of oils, above refenred to, of the 
fonnnlae of those alkaloids in whieli the quaaUty of hydrogen Is miich 
greater, is more difficoU. 

The foregoing reUtionships have an interest talran in connection with 
the inquiry to whioh attention has been duected, to wit^ May there he a 
eemmoR form ommg boik$ havmg a common iatte 7 



6. 05 TBS ASALTUi OF SOILS AKD TH£ ASHK8 OF Ps4T. Bj T, S. 

Uumr. 
[Not reeetMcf.] 
The Section adjourned, to meet to-monow at ten o'clock* 

• Ana. d. Gb. u. Phann., LXL, 8881 Phsrm. Oont Blatt» 1847, 434. 
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POUETH DAY, THURSDAY, AUGUST. 22, 1850. 

SBCTtON OF PHYSICS AND MATflBBUTICS. 

Chairman — Prof. Caswkll. 
SecmtarieB, J Prof. W. B. Rogbss, and 

a^wvuuw^, i Prof. LOOMIB. 

The followiog eomDiiinieBtioiis were presented: 

1. Oh THl FUKDAMGNTAL PRINCIPLES OF DtKAUIOS, bj Prof. BeWJ. 

Pubob. 
[iViD< recswedL] 

Some remarks followed from Prof. Henry, Prof. OoffiNi Mr. Allss, 
of Providence, Prof. W. B. Rogers, and Prof. Hacklf.v. 

Prof, Coffin referred to the subject of the classification and measure 
of power, discussed at a preceding meeting', and urp^ed the practical diffi- 
culty of applying the same common measure to ditferent cases, as that 
of common collision, the effect of a ball ugainst a beam, and the pene- 
tration of wooU or tallow. 

Prof. W. B. Rogers urged that the same measure of force was not 
a pnictice applicable to these cases. In cerUun modes of aclion, the 
practical meaaure of the force, that is, the work done, was clearly as 
the square of the velocity, rmcl in others obeyed a law which was unde- 
termined. In the former, tlio moving mass was always uniformly re- 
sisted, and in the uf hei cases liie resistances followed some other and 
remarkable law, the eliects produced being inoapable of exact analysis 
and comparison. 



2. Ok Luhab Distances. By Prof. William Cbactvxrit, of the 

Naval A cademy, Aiiiiapolis» Md. 

Few problenu of piaolieal astronomy haTO reeeiTed more attention 
Iban tbai of determmtng terrestrisl longitudes by Imiar dSstanoes; and 
though at first view it is a very simple problem indeed* most of the 
solntions it has xeeeived are either too pioliz for the practical navigator, 
or §o $impl€ at the e^ptaie of aecurttcjf aa to be nadess for the purposes 
to which we now wish to apply them. 
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Since the very general introduction of chronometers at sea. Lunar 
Distances are required chielly — indeed, solely — ^for the purpose of test- 
ing the accurate going of the chronometers ; and in order that they may 
really do this, it becomes necessary to revise the old methods of com- « 
putation, or to give new ones. 

The old methods, as I shall call them in contradistinction to Bessel'a 
new method, all proceed from one and thesfune view of the problem. 
They rest upon the well known formula, 

co» d' + eog (a' + b') coe d + eoa (a + b) 
eoBa'eosb' coe a coe b 

where d, a, and b are the apparent distance and altitudes, and d', a', b' 
are the true distance and altitudes of the two bodies obtenred. The 
obTioos solution of this equation is 

cos d' »- [cos d + cos (a + b)] + cos (a' + b ) 

eosacosb*- ~ v_/j-r \ _/ 

This gives the whole true distance d' directly, iind is tlie formula upon 
which rest certainly more than one hundred published methods, known 
among navigators as rujorous methods, and probably as many more 
appruximativt methods, or thoise in which the correction of distance is 
obtained. 

By the mathematician or astronomer accustomed to computation 
this formula would be regarded as abundantly simple; but for the 
puactical navigator it is conceived to be necessary to abi idge even this 
short computation by the construction of certain auxiliary tables, and 
by the sacrifice of the rigorous character of the formula. Here, then, 
arises the question — to what degree of accuracy is it necessary to carry 
our computations at sea, considering the accuracy with which the ob- 
servation of the apparent distance and altitudes can be made, and the 
accuracy of the lunar tables ? 

At first quite a rude approximation was thought sufficient, and most 
of the old methods are founded upon n very loose investigation of the 
omitted terms of the developed formula, while little or no attention vrta 
pdd to atmospheric conditions, or to the corrections depending upon 
the height of the barometer and thermometer. 

Bessel brought his scrutinizing analysis to bear upon the problem, 
and gave an elegant and complete solution, in which no source of error 
remuned unexplored. He approaches the problem by a new route, 
altogether diflterent from that just sketched. Considering the local time 



Digitized by Google 



POft THE ADFAXOEMBlfT OF BCIBMOS 



225 



to be Always known or obtainable at sea, he dispenses with the obscr- 
TStioo of the altitud€8» and makes the observation to consist simply in 
measuring the distance. He also dispenses with the use of the semi- 
diameters of the bodies, the true distance of the limbs observed being 
giren in the ephemeri^ which he proposes. Without entertog here into 
any further explanation of this new method, I will simply remark that 
U leads to formuls which, though remarknbly elegant, are not aimple 
ODOOgh for the unmathematioal navigator. At least the attempt made 
to introduce it (abont the year 1835) was unsuccessful; for although 
an epheremu, arranged according to Bessel's plan, was published for 
several years, together with auxiliary tables, by Schumacher, and 
although the explanations were all in the Englisli languai^e and (as 
much as was possible for a German astronomer) in the English style, 
the English navigators did not adopt the method, and the Americans 
were hardly aware of its existence. 

It is now proposed by Lieut. Davis to give it another, and probably 
a more favorable trial, through the AmtMicnn Nautical Almanac; not 
abandoning the old methods entirely, but giving, ia addition to the or- 
dinary lunar ephcmeris, another but more limited one* upon Bessel's 
plan* containing the distance of the moon and sun only, or, when the 
sno is not " in distance," of the mo<m and two stars, one on each side of 
the moon. This will g^ve navigators a chmce, and by degrees we may 
hope that the accurate and complete process may become better known 
and appreciated, from a comparison of its results with those of the 
old ones. 

In the meantime, something may be done for the old methods ; and 
to show how much repair they stand in need of, I ^vill state that upon 
investigating the approximative method adopted by Lieut. Raper, of the 
Boyal Navy, in bis excellent work, (a work generally received as the 
best exponent of the present state of nautical astronomy), I found that 
tho neglected terms of the formula upon which it rests may, in the cases 
to which Raper himself applies the method, amount to 51" in the dis- 
tance — an error which would produce nearly 80' error in the deduced 
longitude I 

As to the corrections for barometer and thermometer, the method 
joat spoken of is a ready application of them, but being otherwise defect- 
ive, we shall be obliged to reject it. Bowditoh's methods, on the other 
hand, are more complete as respects the economical saving of the 
small terms of the formula, but are so tabulated as not to admit of 
haiometric and thermometric cofveetioBS. As* to the magnitude and 
15 
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importance of tbese corrections, I shall simply quote Bessers evaluation 
of tbera. viz. ; that the neglect of them wMj prodnoe an error of f of a 
degree in the longitude ; and cases are not nncommoD in which there 
will be an error of ^ or ^ of a degree ! 

I may then safely assert that we now have no convenient appron* 
mative methods sufficiently accurate for the purposes of modem naTiga- 
tioo> and at the same time sufficiently simple for the pracUcal navigator, 
unacquainted, or but slightly acquainted, with mathematics. These 
observations will suffice to explain why I have thought it worth my 
while to devote* some time to the investigation of this hackneyed problem, 
and to arrange a nevr and more complete method of computation. 

I will not detain the Section by any discussion of my formuli. I will 
<mly state that it requires special tables, which I am now engaged in 
constructing ; that the corrections for the height of the barometer and 
thermometer are introduced with the greatest simplicity; and that every 
term of the developed formula is represented in the computation, A 
small term, whose maAinium value is not quite 4", h the only one which 
is approximately coinfnit rd ; and the approximation is within 1 , except 
in an extreme and improbable case, in which Venus is the body, whose 
distance from the moon is observed when her pMiallax is at its maxi- 
mum, a^d the distance as small as Ib'^, and in this case the error is 
about 2". 

[Prof. Chaivf.nkt then explained the nature and use of the tables 
which he proposed, and particularly of a table which, in this problem, 
is to take the place of the ordinary refractive table.] 

This communication led to remarks by lient Davib» Prof. Pkibos, 
«nd Prof. CoAKLBT. 



3. Ov Galyavio Wati Tim. By Prof. C. CiruiANir, of Ba^*8ria. 

[(Sec Appendix.] 

The Section then proceeded to the discussion of Prof. Mitchel's com- 
municaUon of Wednesday morning, *' on a new method of observing 
and recording Astronomical R. A. & N. P. Dietanoes." 

Prof. PsiEOB made some objections to Prof. Hitehel's principle. He 
considered this method as inTolving many of the errors of the old quad- 
rant. He compared the accuracy of Pnif . H's observations with those 
of Pnlkowa, and eonaidered them decidedly inferior. 
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Prof. Hacrley remarked that in Prof. M/s instrnment there was no 
provirioo against the error of eccentricity, error of gmdaataon, dec. 

Mr. S. C. Walker said that lie considered Prof. M.*b method appli- 
cable to differential obserfatioos, within a dbtanee of a few degrees, but 
he donbted whether it could be applied to great distances, and alloded 
to the difficulty which Prof. Bcasel encountered in deterauning the 
errors of the K5oigsberg circle. 

Prof. MnoHBL replied to the criticisms of the preceding gentlemen, 
and concluded by moving— 

That a committee of five, with Prof. Peirce for chairman, be appoint- 
ed by the standing committee, to examine Prof. Mttchd's method and 
leport at the next meeting of the Association. 

This motion was adopted. 



4. No i ICli or A POWERFUL PERMANENT MaGNET. By Pfof. B. SiLUMAN, Jr. 

The magnet here presented was made by M. Logeman, of Haarlem, 
Holland. Its weight ia about '95 of a pound, and by means of proper 
precautions it sustmns a load of 26 1 lbs., equal to more than 28 
times its own weight. This weight is estimated by a common steel* 
yard bar, and poise ; the mngnet being sustained with the poles upper- 
most in such a position that the anchor bears equally on its checks. Mr. 
Logeman stated thnt the magnet had a weight of one English pound, 
and would sustain 2Crk English pounds. It appears* however, to weigh 
only about '95 of a pound, and by the graduation of the steelyard arm 
it sustains 26^ pounds, equal as sf:itpd to nvi ■ 28 limes the weight of 
the magnet. Thp c'\pnrity of satuiaLion ia steel magnets of various 
forms has been curefuily studied. Among others, by M. Hacker, 
whose paper may be found in Poggendorflf's Annalen der Phya., A:c., 
vol. 67, p. 335. M. Haecker's investigations have led him to deduce a 
formula for the sustaining power of any mai^tiet (n) whose mass is given, 
(n=10 "^^^ ^\/n2), or the sustaining power at saturation being given, 
the weight of ^he magnet can be reduced. According to M. Haecker, 
the suspensive power increases as the square of the cube root of the 
mass, and the ratio of the suspensive power to the weight of the mag- 
net is inversely as the cube root of the mass. 

The best makers in Europe have been unable as a general thing to 
produce magnets sustaining more than 10 to 15 Umes their weight. 
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whero this did not exceed a pound. In the present case, however, with a 
piece of writinf( paper ])"t ween the checks of the magnet and the anchor, 
it suii susums a power ui over 12 times il^ weight. Several sudden 
and successive disruj)tions of the anchor from this magnet do not ap- 
pear to reduce its streugtli materially. Its power seems nearly constant. 

The modes used in making and charging this magnet are not men- 
tioned, other than liiat they are the result of researches by M. Elias, of 
Haarlem. Magnets of as great and even greater power than this are de- 
scribed in recent works, but they appear to have been rarely seen or 
constructed in this countrv. The case of Sir Isaac Newton's rinjj masr- 
net will be remembered, which, with a weight of three grains, dUbtained 
760 <rrains, or 230 times its own wei<T:ht. 

M. Peschel describes a mode of impregnating a horse-shoe magnet 
by a " feeder," in which a magnet of 1 pound sustained a weight of 
20^ pounds ; and M. Fischer having adopted a hkc mode of magnetiz- 
ing the steel, has made magnets of from 1 to 3 pounds weight, that 
would carry 30 times their weight. The details of these processes ap- 
pear not to be generally known to magnoticians in this country, and now 
that powerful permanent magnets are of so much value in magneto* 
electricity, and in electro-obemical decompositions, it becomes & matter 
of mach importance to familiariae oursdves with easy and efficient 
means of pFodacing tbem. 

M. Logeman states that he is able to furniBk magaete prepared bj 
the same process, supporting 400 and 600 pounds, at very moderate 
prices. 

t 



Digitized by Google 



POR THE ADVANCEMENT OF SCIENCK. 



329 



FIFTH DAY, FRIDAY, AUOUST 23, 1850. 

The President in the chair. 

The minutes of the meeting of Thursday ofteraooa were read and 

approved. 

Prof. HoRSFORD read the proceedings of the Standing Committee, 
stating the changes from the printed programme f.ir the day, and re- 
porting sundry recommendations and resolutions, wlu rcupon it was — 

Resolved, That in conformity with invitations from several learned 
Institutions and citizens of Albany, the next annual meetingof this Asso- 
ciation be held in the city of Albany, to commence on the third Monday 
of August, 1861. 

Resolved, That in conforjuiiy with the invitation of the Cincinnati 
Astronomical Society anil ciUzeus of Cincinnati, the intermediate meet- 
ing be held in that city, commencing on the first Monday of Alay, 1851. 

Resolced, That Prufe&^ora LooMrs, Bacue, and HE.vav be u com- 
mittee to report resolutions on the subject of the continuance of the 
magnetic and meteorological observations of the Toronto Observatory. 

Resolved, That Professor Henry be requested to give to the Secre- 
tary a copy of his Annual Address, for puhlicatioa and general distribu- 
tion, and that one thousand copies be printed. 

Ilt:i,jlr''i!, That Messrs. James D. Dana, iSi-ENCEii F. Baihu, Jkffrets 
Wymax, JosEru Lkiuv, and Lotjih Agassiz be a committee on the sub- 
ject of establishing a zoological journal. 

The following gentlemen were appointed the Local Committee for the 
meeting at Albany : — 

Hon. J. V. L. Prdy.v, Prof. Geo. R. Perkins, 

•* Frankun Townskhp, " W. W. Claoks* 

Prof. James Hall, £. P. Pbkhtioe, Esq., 

Tnos. W. Olcott, Esq., Dr. Jas. T. MoNavobtov, 

Dr. T. RoMEVN Beck, " Tnos. Hux, 

" Aldek March, " Masok F. Cooswxll. 

The following gentlemen were then elected Seeretariea of the Asso- 
ciation. — 

Oeoeral Secretary — Prof. Wm. B. Rogers, of Virginia. 
Permanent Secretary — Prof. Spencer F. Bairo, of Washington City. 
Local Secretary — Prof. George II. Pebiuks, of Albany, N.Y. 
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Captain Wilkbs laid before Ute meetingi for tnapection, a rollof sa- 
gTBTed proof'SheeU of plates, illoBtratiDg the botanical portion of the 
scientific reenlts of the Exploiing Expedition. The sheeta were reserr- 
ed for the Section of Geology and Katnral Hlstoiy. 

Captain Wiuou, and othere, offered some suggestions on th im- 
portanoe of pttmitting a free diBcmncHi of papers in the General Meet- 
iogs, besides the discussions m the Section Meetings. 

On motion of Professor Wolcoit Gibus, it was vofeed that a oommittee 
be appomted to present memorials to the two houses of Coogress* ask- 
ing that a corps of scientific obsenrera may be attached to the Mexican 
Boundaiy CommissioOt and that a snm of money may be appropriated 
sufficient to defray the expenses of the same. The subject was then 
referred to the Standug Committee. 



iil' TH DAY, FRIDAY, AUGUST 2^, 1850. 
a£N£RAL M££T1N6. 
{Afttmoon SeBrion,) 

The President being absent, Professor Henry took the Chair. The 
minutes of the meeting in the morning were read and confirmed. 

Professor Horsford read the proceedings of the Standing Com- 
mittee in their last session. 

The following gentlemen were added to the local Committee for the 
Albany meeting, viz: — 

Professor Johv Foster, Union College, Schenectady. 
Prof. Jonathan Pearson, " *' ** 
Professor Gkekn, Rensselaer Institute, Troy. 

The following gentlemen were appointed to constitute the local Com' 
mitteefor the Cincinnati meeting* vis: — 

Hon. Jacob Bdbnet, Chairman. 
Prof. 0. M. MnCHBL. Eowabd D. MANsnnn, 

ChablbbStjetsov, Rt. Be?. Bishop Pubcbll, 

Hon.TiMOTHT Waukxb, Dr. Josbpb Rat, 

Prof. HoBATXO K. RiBtBSOH, Jobb p. Footb, 
Prof. Robbbt Buchanan, Dr. J. A. Wabbbn* 

Rey. Br. N. L. Rich, Hon. Nathan Quilbobd. 

Dr. Thomas Raibbv was appobted Local Secretary for the same 
meeting. 
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The meeting was ilicn adjourned, aod the SecUoa meetings occupied 
the residue of the afternoon. 



FIFTH DAY, FRIDAY AUGUST 23, 1850. 
aEirSBAL MESTIKO, 
{Evening Se$§ioH,) 

The PftsaiDsiiT in the chair. 

The foHowing c<Hnmuiueatioiis were made. 

On thk Whirlwind Tiieoky or Storms. By Dr. Robert Hare. 

jI n tjforl to refute the trhlrlwind theory, or in other words to refute 
the o/)into}i (hat in tomudncs and other iravellinq storms the whole of the 
air comprised vnthin the theatre of stormy nio!i"n revolves about a com- 
mon centre, while it is at the same time acluaied by a progressive motion. 

Viirioua observations recorded by Redfield, seem to liave established 
that certain storms, of that kind in which the winds blow in various 
and opposite directions, and which are conscqueuliy called hurricaneb, 
commence in the Carribean Sea, travel first north-westerly towards the 
Gulf of Mexico, and then gradually bending their course into a north- 
easterly direction, proceed nearly parallel with the coast of the United 
Slates, percurring a distance of from 6fteen hundred to two thousand 
miles, with a progressive velocity sometimes reaching to forty miles 
per hour. 

I am willing to admit that there may be storms which conretpond 
with this description. There is a great analogy between the progressife 
motion attributed to them, and that aetnally aaeertabed to be an attri- 
bute of toniadoes, which Mr. Redfield, justly^ I beliere, eonsiders as 
hurricanes upon a comparatively small scale. 

Nevertheless, agreeably to all that I have learned^ tornadoes in the 
middle, northen, and eastern portions of the United States, travel from 
some point betweennorth and west, to some point between south and east. 

But bowever correct may be the allegations of Mr. Redfield respect- 
ing the eastenee of horicanes, of the description above given, it is 
certain that there are storms of another land, to which this description 
is inapplicable. 

Agreeably to the evidence colleeted by Loomis and Espy, there is a 
species of storm which, originating to the westward of the Mississippi, 
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tnTeb from the north-west to the soath-east until it goes out to sen. 
Storms of this description, ss respects violence and hlowing suecesavdy 
from different quarters at any one station, hare all the attrihutes of a 
hurricane, and pursue a route similar to that ahove ascribed to tornadoes. 

It is believed that, whether of the one l^ind or the other, hurricanes 
and tornadoes travel with the clouds which are instrumental in theur 
generation. The clouds I conceive to perform the office of a coating to 
the electrified stratum of the atmoephere, between which and the 
subjacent terrestrial surface an electrical discharge taking pbu^, causes 
a cdumn of electrified air to ascend, repelled by the similarly electrified 
earth. Towards the area at the base of this ascending column, the air 
must flow in from opposite quarters, to restore the equUbrium of atmo- 
spheric density and pressure. 

It is quite reasonable that the affluent currents thus produced, should 
gyrate, as water is seen to gyrate in- a whirlpool; but in this case the 
gyration is a contiogent consequence of the affluence of the opposite 
currents, and can only take place within an intermediate space towards 
which the opposite currents flow. As the intermediate space in the 
Loomis storm was not more than fifty miles in width ; while in length 
it extended to two thousand miles, it was utterly impossible that the 
whole mass could revolve about a common axis. It appears that 
actually the winds were confined in their direction to two opposite 
quadrants, between north and west, and south and east. 

It has been suggested to me by Prof. Henry, '*that winds blowmg 
from a higher to a lower latitude would by the earth's motion, as in the 
well known instance of the trades, be curved towards the west; 
while those blowing from the opposite quarter would be oppositely 
aflected." To me it appears that this cause of gyration would be 
greater or less, or null, according to the amount of southmg or north* 
mg accomplished within a given time by the wmds. 

The influence of this cause would lessen as the course of the storm 
should hare in it less of northing and southing. In tornadoes the dis- 
tance through which the currents move is too small for the cause in 
question to have a perceptible influence. 

Moreover, the observations of Bspt and Baobb, and the observations 
respecting many storms collected and published by the former, are 
inconsbtent with gyration being a usual attribute of storms. 

I wish it to be understood, that I consider gyration mthe atmosphere 
as quite consistent with laws of motion when considered as a secondary 
effect of centripetal currents ; I only object to it when represented 
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M ezistiiig independently of sucheaireiits, and Wtttending throughout 
the whole area of .tlie storm firom the centre to the circumferenoe* 
Evidently it is quite consistent that as avhirlpool li produced by water 
flowing inwarde towards a descending column, so the air blowing in- 
wards towards an ascending colamo should be productive of a whirl- 
wind. But as a whirlpool can be sustained no longer than the momen- 
tam derived from the eaase of infiax endores, so is it with the whirlwind. 
Inblovcin^ in the one ease, is as necessary as injlowntg in the other. 
Yet it would be an error to suppose that inflowing cannot take place 
without gyration. If any impediment be placed in the way of the whirl 
which may exist in a liquid running rapidly into a pipe, the whirl will be 
arresied, and will not be renewed altliaugh the impediment be removed. 
I have repeatedly realised this fact experimentally. Gyration is a 
eonlingent, not a necessary consequence of centripetal currents ; unless 
some such cause aa that suggested •by HaKar^bfloeace the result, where 
winda blow over the terreetrial surface more or less in a meridianal di- 
rection. 

With an exhibition of much science and assiduous sagacity, Espy has 
insisted that in tornadoes and travelling hurricanes the wind docs not 
Wow circuitously about a common travelling axis, but from opposito 
quarters towards an intermediate space or local area, over which the 
pressure has been diminished by the ascent of a column of air. 

With Elspr's view when restricted to tornadoes and hurricanes, I 
agree, excepting as to Ike came of the accent of the dir. 

It is by him assumed iliat this nscent arises from the exp;insinn of 
the upper part of Uie ooluma by the evolution of heat from condeosiog 
aqueous vapor. 

ObjectiiiL^ tn this cause as inadequate, agreeably to a reasoning else- 
where suited, I atlribute the ascent of the air to a convective discharixe 
of electricity between the e irth and sky. The arguments by which 1 jus- 
tify this view of tlie suhjert I shall postpone. 

The theory which assumes the ascending column of air for its basis 
has been called the inblowin«j theory ; that which supjioscs a greneral 
whirling in the whole aerial mass has been called the whirlwind 
theory. 

The advocates of the latter r«»ly upon observations ohtiiined from the 
lo"- books of v«'ssels at sea ; but these are neutralized bv the more reli- 
able observations of E>py, Bache, and Loomis, mad*; on ti-rra tlrma, 
Beinnf actuated simultaneously both by the progressive and gyratory 
velocities, the wind must blow in the most oomphcate cycloidal curves. 
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TUjiog as one or the other of those Teloeities may be the greater, or as 
the obsenrer may be more or less remote from the axis of the storm. 
£?idently it must be extremely diiBcalt to shoir thai (he bearinge 
recorded on the log-booka of different vessele* are such as to barmoniie 
with the fact that they are referable to the gyration of the same mass of 
air simultaneously travelling and rerolring about Us nxis. On the other 
hand, it must be impossible for a navigator to infer, from the direction 
of a wind produced under such a complication of variable forces, bis 
position in relatioa to the prn;^res^:ve direction of the stonot so as to 
know which way to escape from the Tioleat portion as early as prac* 
ticable. 

Still more futile does it appear to undertoke the instruction of a 
mariner so as to enable him to ascertain from the direction of the wind 
the poeitioii in which his ship may be placed relatively to the axis of any 
fatnre storm, and thus to know bow to avoid the more dangerous 
portion of the suppositious revolving aerial mass within which he nay 
be involved. But while, from the complication of the supposed gyimtiott 
with the progression of the storm, those observations which would prove 
it to be a whirlwind must be extremely questionable, other obeerv aliens 
dtod by the advocates of the whirlwind theory, are inreconcileable 
therewith ; so thatitmay be proved erroneous by facts adduced by its 
friends. 

According to Redfield, a storm may Iiave any diameter between 
three hundred and a thousand miles in extent. At three miles 
from the torrestrisl surface, the air is only half as dense as at that 
surface ; we may assume three miles as the maximum of storm elevation. 
Imagine then a plate of air nine hundred miles wide, and three 
miles high, and of course having its altitude to its diameter as one 
to three hundred. 

These proportions might be represented by an electrical plate 
of tV 0^ thickness and 30 inches in diameter, or of ^9 of 

an inch in thickness and sixty inches or five feet wide, which would 
agree with those of the plate of a large electrical machine. 

By what conceivable application of forces could such an aeriform mass 
be made to revolve, even if supported so as to move without friotioo* 
The glass disk, if supported without friction, would turn in obedience to 
any tongmtiat force, because, in consequence of the coherence of its 
parts, the motion of one part involves that of the whole. Moreover, 
after being made to revolve, the consequent centrifugal force would be 
oounteracted by the tenacity of its materials, but a similar impulse 
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would otAy push off a portion of the aerial pUfee, distarbing bat liiUo 
uy portion which wotdd be remote from the point of applicatioo. 

To canao the whole aerial man to rerelve without deraDgement 
and 60 as to avoid dimption, every particle most be acted upon, at 
the same tame, bj velocities varying with the distance from the centre. 

2. But the miss to he made to revolve existing as a part of the atmo* 
sphere, and there being no solid bodies in nature which can reach ii, how 
can any cause of motion affiset it without disturbing the circumambient 
quiescent air. 

What is there to isolate it from that mass so as to induce in it sepa^ 
lately a violent gyration?^ 



♦ Hie only moving power sufrtjostod by Mr. R(>dfieM is " uirchnnicdl gravita- 
tion as coniuxted with the rotary and orbitual motion of the earth." Admitting 
that Uie«M general forces oould cause any portioii of the atmosphere to rotate^ tt is 
ineoiioeivsbie that the satjaoeat water of tho o«eaii dunild not be liniOeriy 
■iiBefced. Is it not inenmfaont upon the aatbor oi thb idea, to ihow how the 
ftfMS in question can be concentrated upon a partioaJar disk of the atmosphere, 
10 aa to make it revolve within the surrounding non-revolving annulus of the 
tame me«lium ( " Yet a rotative movement in the air'* is alleged by him to be 
" the onltf ravKf nf destntetive vindn and ternptfits." 

For the geDeratiuu of this rotutivo movement the author oombinoe with the 
gea«al£«rwa above mentioned the tnanent elliBet of obatmoting bodi«^ as ap- 
parent in the following language. 

The northern maipn or parallels of the trade winds sweepint^ towards the 
Gulf, must necessarily come in collision with the nrohI|)i;l]igo of irtlumls which 
skirt tho Caribb^^nn Sea. The obetraotion which they afford produces a conataat 
tendoncy to circular t<volution. 

Tlieae maisa^ of atinusphere thus set into aetive revolation oontinne to sweep 
along the ialaads with inereaaed rapiditjr of gyratton, until they impinge upon tho 
Ameriean eoast 

Having thus given one of Mr. Redfield's explanations of tho cause of his supposi- 
titious whirlwinds, I will proceed to pive another, in '!i Vii< h he lost s of tho 
planetary motions and the conflicting islands of the Caribbeau Sea, and makes his 
whirlwinds a fti'If-he«n>tten progeny. 

Agreeably tu one of his expositions, it has been shown that every storm ia doe to 
"a rtMUw mmff^ioU ii» <A« mr** forgetting that as a rotative movement m the air 
k pndseiy the same thing aa a whirlwind, fiiia view of the enbjeet makm a whirl- 
wbid a self-moving power. 

The subjoined paragraph tend." to confirm that view. " We ol«*erve that whirl- 
winds and spouts appear to oommencf (rmduully, n •nuif^ their full nctivity with- 
out the aid of any foreign cat»es ; and it is weU known tiiat Uiey are most fre- 
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Bat notiritlistaiiding tbe failare of the adrooates of the whirl mod 
theoiy to asaign any adequate source of gyratory motion essential to 
them, let it be conceded that the whirling motion requisite to a hurricane 
has been oommunicated to a mass of air, of between three hundred and 
a thousand miles m diameter, and of an altitude not exceeding two 
miles,* I would inquire whether it would be possible that such a mass, 
while travelling as alleged at the rate of from twenty-five to forty 
miles per hour, could revolve about its axis when left to itself, without 
being soon retarded, and dissipating its momentum among surrounding 
portions of the atmosphere previously not participating in the whirl ? 

3. Is any result of the law of motion more thoroughly established, 
both in theory and practice, than that a whirling motion is transformed 
into a projectile motion in a right line, as soon as it ceases to be con- 
fined by a centripetal force, or some reaction which* lilce that of a string, 
is equivalent to a centripetal force ? Is not this law verified in the case 
of a stone let loose from a sling, or the fragments of a fly-wheel or 
grindstone fractured during rapid rotation ? In the case of fluids, is 
not the same law exemplified by the operation of the machine for win* 
nowing grain, or of the rotary blowing macUne now employed as a 



quent in those calm regions where ap[>arently there arc no currentft to meet each 
other, and art Im frequcot where currento are in fliH a^vity.*** 

IS at eoneeivable that a dioik or plate of idr <tf from fliree hundred to a thoo* 
flRnd miles in dlamet^, and lees than three miles in hei|^ may of ite own 
accord aMume a whirlbg nioti<m, eqiahle of prodacing the terrifie viole&ee <tf a 
hurricane f 

The cxt Uisioii < if all frnm forrir/ti caust s" woiiM s^ot'iu t< > cut off all aasbtaiKv 
from nu'chnuical gravitutiun and from the rotary tuiU orbitual motiooB represented 
as indidpeoMhle to atormi^ aa already stated* In £ad; the avidenoe hare addn e ed fay 
the author eonfntes his premiaee^ whidi ascribe all winds and stonns to planetary 
motion : i^^reeably to his own allegation^ they may arias in aa isolated aerial mass 
of the dimensions above cited, without any ^iroiL-n aid, and of course \rithont the 
inflM<^ncf *»f planetary motion; moreover, from the facta wliidi he ^tatc^. it mnst 1^ 
evident tliiit meh motioni oan have no Rtortn-ppodacing mflueooo on the isolated 
nut»^^ ol' uir to whidi allusion has been made. 

Again, the dronunstancMis under which he represents storms to o«iginate are sneh 
as to preclude the influence of any eztraneoua atorm^prodndng agrata Their 
agen^ could not take place wiUiin a "calm region,** without destroyii^ the eslnt 

* It seema to me that gales do not extend higher than a mile. Honntaina 
much less than a nOe in height oeuslljr penetrate the dionda which bound the 
stormy etiatnm. 
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bellows ? What then is to prevent the air in any whirlwind, not re- 
strained by a centripetal force, from flying off in every direction? Is 
there anything which can prevent its dissipation, excepting the sur- 
rounding zone of air ? But as action and reaction are equal and contrary, 
must not this zone be pressed outward, condensed, accumulated, and 
agitated, with a force equal to that centrifugal force which it counter- 
acts, so that a rapid 6zpenditure of the gyratory momeotuin must 
ensue ? 

Yet this is not, as I conceive, the sole cause of cfxpenditure. It is 
well known, that, agreeably to a property of fluids experimentally illus- 
trated by Venturi,* which iias been designated as their "lateral acti(tti," 
one portion of a fluid cannot be made to flow through another portion 
at rest, without incessantly dividing ita force with the filaments which 
come in contact with it ; so thai the nuw throughout which the mo- 
mentum is thus distributed increasea incesaantly as it proceeds. Mean- 
while the totalliy uf the momeotttin receiving no addition, the veloci^ 
must lessen as the actuated mass augments. It is in consequence of 
this property of eorreots, that a jet of steam, when projected through 
the air, associates with it so large a quantity of the aerial parUcles as 
to excite the combustion of coal or flame. The paradoxical phenomenon 
of the greater adherence of two disks the more riolent the eflfort to 
separate them by a blast through a tube concentric with their common 
axis, also the e.xhaustion of a syphou by blowing through an associated 
tube, are evidently referable to the property of air under consideration. 

Agreeably to an experiment of Venturi, (Nicholson's Journal, quarto 
series, vol. ii.) by a current of water projected through a vessel, with 
snfficient velocity to monnt over the side opposite to that at which it 
enters, the vessel may be partially emptied of that liquid. But if this 
power wliich a current has to aasooiate with it (^her portions of the 
fluid in which it takes place be great» when there is no unusual pres- 
anre, how much more active must be the growth of the mass aetoated, 
when the current is impelled against the particles at rest, by a centri* 
fngal force ? Hence, is it not evident that were tornadoes to consist 
of masses of air whirting on their outside border, they would grow 
larger in diameter, and become less and less violent, the longer their 
duration ? Yet, aetoally, they retain nearly the same dimensions and 
activity for a great part of their course, and sometimes exerciae greater 
violence as they proceed. 

• Sm Yentari'b «ssy, NkMs9m*9 Jvmmit qtnarto esris^ voL iL 
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I presume tli it the preceding queries can only be so answered as to 
sanction the inference, that an endiirinrr rotation in a mass of nir cannot 
take place in consequenee of its temporanj subj< li ri to any forces com- 
petent to make it whirl, however rapid the motion at the outset. That 
there are in nature any forces capable of travelling with a whirling plate 
of air, of the dimensions above portrayed, as assumed to exist within 
the i>: 'cincts of whirlwind storms, so called, has never, I believe, Im - n 
advanced. The existpnrp of Ruch forces is to me utterly inconcei\ abl 
and the evidence adduced in the case of tornadoes is irreconcilable with 
their existence. By the author of the theory against which I am con- 
tend! ni^, we nre informed that whirlwinds and waterspouts nppcir to 
commence gradually, and to acquire their full activity without the aid 
of nny foreign cause ; and that it is well known that they are most fre- 
quent in those calm regions where, apparently, there are no active cur- 
rents to meet each other, and are the least frequent where such currents 
abound. 

But it may be urged, that as little whirlwinds are often seen, it is 
evident that air may be made to whirl. I have already said th;iL no 
cause can be a^^^^ic^ned for the duration of such whirls, after escaping 
from the stationary e<l Iv producing obstJVcl*?s by which they are gene- 
rated, unless we ascribe it to a deficit of pressure about the axis of the 
motion, causing a centripetal force by the effort of the air to restore the 
equilihriuni in obedience to the hydrostatic influence of gravity. I in- 
fer that whenever any eddy, prndacint]^ nb^^t-icle, or any other mechani- 
cal cause, has given rise to a whirl in a liuid, there is a greater or less 
deticiency of |)ressure caused about the axis by the generating force, 
lience the whirl endures for n short time after the cessation of the me- 
chanical force to \vhich it owes its existence, nt first direct!;/, and after- 
wards indireclh/, inconsequence of the deficit created about tlic axis. 

Thus there are two stages in the existence of the pigmy whirhvinds 
in question, — 1st, that in which the rotary momentum is generated and 
accumulated ; 2nd, that in which the accumulation thus made is ex- 
pended. Evidently the sum of the force to be exhausted in the latter 
stage can never exceed that applied in the former. Now, whatever 
may be the velocity with which the generating forces are applied, it 
must follow that there is a certain difference of level, or of pressure, at 
which the contripetal force arising from the conservative hydrostatic 
influence of gravity will become competent to counteract the disturbing 
centrifugal force ; and it is to me clear that this equilibrium of foroes 
must take place as soon as the whirl reaches its greatest velocity. 
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In fact, where a storm is travelling, as those under eonsideratioa ttO 
represented to tmYel by the advocatee of the whirlwind theory, the gj* 
rayon* being produced, as by collision with any stationary body, an 
islaad for instance, the application of the cause of gyration can be but 
transient, as the progression of the storm must soon cause the stationary 
obetaele to be left in its rear. But let it be admitted that there has 
been an application of forces competent to make an aerial mass rerolTe 
with any imaginable velocity, agreeably to the view above presented» 
the difference of level, or of density adequate to compensate the centri- 
fugal force, eannot exceed that which would lesnlt from a single gyra- 
tion with a maximum velocity. Hence the secondary force, or that 
which could sostain the whirl afker the aerial mass actnated escapes 
from the influence of the cause of gyration, will not exceed the force 
which it has derived from that eanse, which, it has already been ob* 
served , cannot go beyond the power which one whirl, at a maximum 
velocity, is capable of producing. Precisely in proportion to the oentri< 
fugal influence of this whirl, and consequent diminntion of pressure and 
density within it, will he the centripetal force consequent to the hydro- 
static or pnenmatic effort to restore the normal eqailibriam of preasuio 
and rlr>nsity. 

It follows that there is nothing in the phenomena of pigmy whirlwinds 
which can account for a greater display of gyratory force than that 
which may have been caused during the conflict witb the deflecting body 
prodaoed. It has already been advanced, that any such conflict be- 
tween a mass of air, travelling from 20 to 40 miles per hour, and a sta- 
tionary body, must be of very brief endurance ; and that the resulting 
gyiataoD, admitting it to be thus produced, most be evanescent in con- 
sequence of the rapid expenditure of the gyratory momentum. 

Evidently the store of momentum created by the diminution of den« 
sity or depression of level, which sustains little whirlwinds and whirlpools 
most be wholly madequate to perform a similar office in the case of 
enoimons disks of atmospheric air necessary to oonstltate whirlwind 
stonna. The smallness of the altitode, in proportion to the width of the 
ma— eo in questions, is a feature of great disparity, and lessens much 
any analogy which might exist. And were it possible Uiat a mass of 
Mr, of which the altitude should bear the same proportion to the width* 
as in small whirlwinds, should extend only six miles in height, the por» 
tiott oecnpyuig the upper half of the containing space having conie- 

* GynllonandwliirliBgniotiottsieQMdisiTBoiiy^^ 
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quenUy only one-fourth of the weight of the lower half, would create 
a foHturi" of grreat incomp:i'.:biIity, from the diversity of nionn-ntum, 
and could not be fairly compared, as to its capability oi uniform 
gyrati on, with comparatively minute masses, of which tlie upper and 
lower portions could not differ much in density. 

Agreeably to (he conisidoration above stated, I trust it will be admit- 
ted that no portion of a fluid mass, of which the parts are n< itlier actu- 
ated by any centripetal force, nor confined by other portions of the same 
fluid, can revolve without being dissipated by the centrifugal force thence 
arising; and that if exl'Tnally confined by other portions of the same 
fluid, the revolvirij^ portion mu?t give olT lis mom^taoi among the sttr- 
roundinij^ portions until it becomes ev;inescent. 

The two stages of existence suggested, as respects the generation and 
endurance of pigmy whirlwinds, must of course arii>e in the case of 
whirlpools, originating in liquids from like causes. Those who have 
looked along the wake of a ship, s (iling so swift! v on a tack as to re- 
quire tlie frequent movement of the rudder, must have noticed that she 
leaves behind her a succession of little whirlpools. Each of tli- >e ap- 
pears to originate in the following way : An occassional colli>ion of the 
rudder with the water through which the ship is rapidly gliding, removes 
from tlie posterior space a portion of the f^uid necessary to the level. 
The hydrostatic influence of gravity does not impel tiie water with suf- 
ficient force to enable it immediately to replenish the hiatus thus made; 
aod there is a greater delay in the accomplishment of this result, since 
the liquid, being impelled towards the hiatus from every side, a contlict 
between the consecjuent centrip*^tal currents ensues, which produce^ ? 
whirl and a ronnteracting centrifugal force. Neverthele*is, the wh^rl 
diminishes gradually in diameter, and soon cease"?. It will be perceived 
that it is quite consistent that centripetal cn'-n-nts, meeting within a 
focal area slinnld be productive of vortical gyration, qtuckcaing as the 
axis is approached. 

Yet I trust it has been proved to be utterly impossible that any gy- 
ration in the whole storm v nin-^s can disj)lay nny of that vitjlent motion 
immediat 1) t! >ut the ceotre, which is admitted to take place in torna- 
does and m liurricanes. 

In addition to the objections above made to the possibility of an en- 
during gyratory motion being imparted to a mass of air, from three to 
a thousand miles m diameter, and of which the altitude cannot be more 
than a hundredth part of its width, its friction with the land, sea, and 
Tarious rogoaites and projectioos oa the terrestrial and maritime eur- 
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feees, are to be eonsidered. We een make a top spin upon its apex, 
bat not opoa its obtuse flat end* No one would undertake to make a 
cylindrioal solid turn long on one of its bsses* however smooth the sup- 
porting surfaoe. As litUe wonid it be expected to cause it to revolve 
upon water durably, in obedience to any transient impulse, however 
forcible. It does not materially alter the case, that the superincumbent 
disk shoold be a fluid. That waves are due to the friction which takes 
place between wmd and water, is demonstrated by the fact that they 
are assuaged, when, by means of oil, that friction is prevented. Hence, 
it is evident that whatever motion the water acquires, is at the expense 
of the momentum of the wmd. 

If an estimate were made of the momentum requisite to produce 
all the waves created by a hurricane in travellii^ from the place of ite 
nativity m the West Indies to the Banks of Newfoundland, it would, I 
tbinkf much exceed any that could be imparted to an aeriform mass of 
the diamelrical dimension assigned to whirlwind storms by their ad- 
vocates. 

In any whirlwmd, travellings as admitted, from 20 to 40 miles per 
hour, the velocity on one side most be at least thirty miles more ; and 
on the fifher at least thirty miles less than the velocity on the limbs not 
affi!cted by the progressive motion. Of course, if the mean gyratory 
velocity be eighty mUes, the whole velocity on one side would be fifty 
miles, on the other one hundred and ten miles. Inevitably, the violence 
which conflicting bodies would experience, would be as the squares of 
these numbers, and, consequently, the expenditure of momentum would 
be nearly five times as great on the south-eastern limb as on the north- 
western limb. 

When a solid, in rotating, meeto with resistance in any part whatever, 
the result is imparted equally to the whole ; but in a fluid, especially 
an Mastic fluid, would not an inequality of density arise, inconsistent 
with durable gyration? Moreover, since the upper portions of the 
aerial whirling mass conld not be directly subjected to this cause of re- 
tardation, would not a conflict mevitably ensue between the upper and 
lower portions, causing a loss of the rotary power? 

It must be evident, from the opinions which I have expressed, that I 
should never have expected that in the scientific world the hypothesis 
b question could have received any countenance. But the fact has 
been otherwise, and effbrte have been made to found, on the hypothesis, 
practical rules for escaping from the severer parte of storms, which, 
agreeably to my view, could only perplex and mislead, 

16 
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In thb pomt of view it will be ednutted, ibat tbe qneetioo at issm 
a higli {meticel importance, and that the more flimsy tlie founda- 
tion OD wh^h the whirlwind tfaeorj hat been ereeted* the more haa U 
been important to give it a eomplete refiitation. 



2. Rbmarks upon TBI Care which certain Fisena takb or tbue 
£qqb AMD Yoimo* By Prof. Louie AoAaan. 

[I^ot received,^ 



8. SciBimno Iwmaan or tbb fhopossd iNDuentiAi SzBiBRzoir at 
LovDoir, iir 1651. By Prof. Waltsb R. Johnsov. 

Professor Johnson, Secretary of the Central Committee on the In- 
dustrinl Exlitbition, to be held m London ia 1851, made some remarks 
on the scientific interest of tliat exhibition. 

He first gave a short account of the manner in which that exhibition 
had been presented to the American people, and stated the steps which 
had been taken towards llie formation of a central authority, and the 
means of procuring the aid of local committees throughout the country, 
by addressing the governments of the several States. He mentioned 
the area allotted to the United States, to be 80,000 square feet. 

He then gave a concise statement of the great division which had 
been made of the objects to be exhibited, viz: — 

1. Raw materials and produce. 

2. Machinery, with engineering implements and mechanical inirea- 
tions. 

3. Manufactures, or results produced on natural products. 

4. Sculpture, models, and tlie plastic arts. 

In the first of these great subdivisions, science will find a place in all 
the three great kingdoms, mineral, vegetable, and animal. The men of 
science of our country will find their services put in requisition to point 
out, and discriminate, the articles most worthy to occupy the space 
idlotted to the products and industry of the United States. 
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4. Of TBS niPOBTAKOB or tbi Thkort or Bbyaht, Fabis, Dav», 
AMD Habcoubt, Haapsoniro tbb Dmroa, to tbb propbe ImrnrioA- 
noH ov THB ErBvooBAPsio DiBTBiBimov ow TBB HunAK Rack* By 
J. P. hwLEY, Milton. 

Jacob Bryant led the way to a rational and definite study of pri- 
meval antiquity, through the manners and customs, religions and tradi- 
tions, monuments and lincniistic radicals, of different races and nations 
Others followed him with monograms of value, such as Faber on the 
Cabin, Davies on Celtic Druidism ; or with ponderous and unreadable 
masses of unciassiBed and almost useless contributions, such ais liar- 
court's late work on the Deluge. The subject is nevertheless but just 
opened, and almost everything has jet to be done. 

There lies back of scholastic history an unexplored world of primeval 
or arki'e history, just as in the last century there lay behind natural 
history, so called, the unknown domain of palceontological research. 
And the fossils of that earher human history are preseiU ft)r the man 
of science in all the soil of the actual human life. They are yet to be 
classified; and in their future classiBcation lie concealed from us the 
laws of race and migration. They occur in all the common and vulgar 
words of every language, at least of all those spoken by the white race; 
in the whole geographical nomenclature of the central regions of the 
Old World ; in the family names of many countries, and more abun- 
dantly in personal names and titles ; in the names bestowed by tradi- 
tion upon pyramids, towers, churches, oaves, boulders, cliffs of strange 
shape or eminent attitude, proiuontories, needle islands, and illegible 
rums ; in the vulgar and classic names of minerals, beasts, birds, rep- 
tiles, fish, and fruit ; in the whole literature of ancient and modern 
mythology, fairy tales, and nursery rhymes; in local superstitions, and 
even in political formuloe. 

An immense outlay of scientific skill, patience, and enthusiasm is yet 
to be directed and expended upon this field. By three years of inter- 
rupti il research, which I have been able to give to it, I have obtained 
little more than a general view of its magnitude and importance, and a 
deep feelinn^ of the inadequaie iuLcre^^L which it has as yet excited, not 
80 much among liititorj;irjs, who arc expected to deal rathur with books 
than with thinfrs, as anKmg Ltlmologists and naturalists, into whose 
province it falls, and wlui>(! task is nlwavs strictly one of comparison 
and induetion. Tt has been left to die prophetic but undisciplined 
fancj of literary enthusiasts, and has fallen under the derision of sobor 
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mindst because it has not yet been subjected to the right processes of 
science. Bj thb paper, my only object is to call attention to the tbeoiy, 
by a few examples of its methods and resnlta. 

The theory is, that the Nosohian Deluge actually happened* accord- 
ing to the assertion of general tradition ; that it closed an earlier his- 
tory of the human race, and opened for it a new one ; that it became 
the great event of the new history, and impressed its mark upon it per- 
manently; that after the Flood, when worship was offered, it was 
always in conneclion with recollectbns of the Ark, the Mountam, the 
Waters, the Dove, and the Noaohids ; that the original names of these 
became radical terms, common to all languages ; were mixed up with 
all grammars ; employed by all priestcrafts, in all rites ; were shrouded 
in all mysteries, transmitted by all traditions, applied to all possible 
symbols and to remarkable objects of nature, terrestrial and <^estial, 
and transferred to other such in all parts of the globe, by all migra- 
tions ; that they governed the origin of all customs, and the erection of 
all public architecture, and frequently directed the lines of commerce 
and the policy of international law ; that their fin^ meaning was, how- 
ever, gradually lost, or retained only by priesthoods and secret socie- 
ties ; and that all this is to be recovered and demonstrated by the 
remains of antiquity. 

This theory I have seen reason in my own work to modify thus: — 
That the Deluge, wherever it happened, probably in Western Asia, was 
of limited extent, and affected only the Caucasian, white, historic, 
central race, or a part of it ; that, therefore, all its consequences are 
primarily proper only to that race, or a part of it ; but that they have 
been trannferred partially, at different times and in different ways, to 
the Uongo], beardless, and even to the Arctic races, on the one side, 
and to some of the African and Australian, and even to the American 
races, on the other. The main line of propagation I find to be, as was 
to be expected, an east and west sone across the central region of the 
Old World, stretching from the Atlantic, over India, into the Centrsl 
Pacific, and orossiog, as I am almost prepared to believe, the central 
portion of America. 

I shall confine my illustration of this theory entirely within the limito 
of its geographical argument, and do Gttle more than exhibit the disfri- 
btttion, over this sone, of one and the chief of the radical arkite names 
of which I have spoken. This radical is the word BAIL I have fol- 
lowed Harcourt in demonstrating its meaning, by accumulated evidence 
(beginning with the fact that it was the name of tho sacred ehrine of 
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Osiris], to be ark or $hip» Sometimes the hieroglyphic or lettw S (a), 
is added, to imply aaered, kohf ; BARIS, the sacrtd ark, the 

holy ship. 

The whole race of man, or the whole white race, or as I prefer to 
think, the whole of that portion of the white race descended from Ara> 
rat, being at first natural worshippers of the BAR, or BARIS, were 
^ap./8ap.M, BER'BERff, PER'SIont, PAR'SEEf, aad were distin- 
gnished aa each bj the classic image worshippers. Eveiy land which 
they inhabited had for ose of its names, and for its most sacred name, 
FAR'S, BARI, BRI-tan, land ofik* thip* And if we attend sharply 
to the now well de?eloped laws of the dialectic substitution of cognate 
literal sounds, we can trace this radical, sometimes purSt sometimes in 
combination with other radicals, along the whole line of the true arUte 
xone, from Brittan to Brazil. It is frequently preceded or followed by 
one of the five hieroglyphic letters — A, E, C, or G, S and D (J), or T. 

It is necessary also to attend to the distinction established between 
the two branches of the white race, the lodo^Germanic and Syro-Ara^ 
bian; along the double line of which, one to the north of the Medi- 
terranean and the other to the south of it, occur the vestiges of the 
radical. 

Along the southern line we have BAB-BABia on the east, including 
the whole coast of the Indian Ocean ; the nation of the BARI on the 
Upper Nile ; the race of the BER>BERt nomades of the whole Sahara ; 
with thdr provinees BAR'Co on the north, and FAR'aN on the south ; 
the kingdoms of BUR Jaloff and BUR Soli, on the Atlantic ; and the 
MAURiTANian BAR'BA% filling up the north-west. In fact, the 
conUnent itself is A-FRI«Ca, the continent of the sacred Bar'k ; and in 
its centre lies the immense empire of BUR'NOU, the land <^ the ihip 
q/ Noah, To it belongs also naturally, the aboriginal I-BERRIons of 
Spain, with their modeni home, NA'YARRs; and also the aborigines, 
or A-BORI-^eafes of Italy, with its modern Terra di BARI. 

Along the northern line we have FAR'S or Permit tlien PRU*SSia, 
FRI«S-ia on the German Ocean, and PARI'S, the city of Isis and the 
Ark. Korth England had its PARI'Si as well as France. There are 
B'RI-tany and B'Rrtan, two countries of the BAR. The FRA'K or 
IhtRkiik race has sowed their holy name broadcast on the continent ; 
they have the datchiet of BAR, a kingdom of BERRI, and a realm of 
BUR-^imdy, whose ancient people wrote their name Barbari, BER-Ne 
was not named from its bears, nor BOIARta, Banaria, from its nobles, 
but because It was the habitat of the ancient nation of the BURII in 
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Southern Oennany. The Baltic and onils 

shores dwelt the PBE;ZZ». The Ural Monntams separate the great 
regions of P£R*Mia and SI*BERja, {Siber meaning in the Slarie 
tongues Arctic, as Hyperborean did in the -Greeh.) 

Returning to Asia, we haye another I'BERta on the western, and an* 
other BAR Ca on the eastern side of the Caspian, with the realm of 
PAR*eia. 

Pursuing the same course south-eastward from the adopted centre of 
dispersion, in the neighborhood of which we now are, we meet first with 
the most ancient Sanscrit race of the WAR-WARa ; then with the 
^eat regions of BER'AR and 6A * AR in central India ; then with the 
only pure Arkite kingdom left on earth, BUR'MoA ; then, with the 
aboriginal Polynesian race of the HORaFORa; and with the great 
Island of BOR NEO, the "NoaVs arV of the Pacific. 

Where MAN Co CAP AC, " the holy man of the holy mount," 
landed on the new world, we have upon one side of it, PERU, PARfa, 
and PARlacaca, and on the other the mysterious name BRA SIL. Be> 
tween them lies the region of the PARa-jfuoy and PARa nay. 

In all these region^, peopled by diverse speciBc races, although more 
or less of one generic type, are to be shown ten thousands of ^stances 
where this aborginal and sacred term has been affixed, with or without 
epithets or adjuncts, to innumerable cities, towns, towers, castles, tem- 
ples, rocks, caves, fountains, families, and individual men, gods, priests, 
heroes, children ; offering irresistible evidence to its antiquity and im> 
portance. 

England has its five-and- thirty BAR-/on« and BA.U-towns, and scores 
<rf Tillages, parishes, and hills ending in "barre, 'burif, -b^y, in every coun- 
ty. Tboosands on the continent end in burg ; in Sweden in '6ro, ; 
in Hungary in * Vnr ; in India in poor, and in Russia begin with war* 
and per ; while FERRo islands occur in almost every sea explored by 
this maritime or central family of man. 

The conclusion to which I have been led by an extensive series of 
observations, of which the above is an example, will be at once evident ; 
and if true, is of the utmost importance to the ethnological questions of 
the day. It b, that national denominations must be given up as tests 
or guides in our future researches into the historic relationship of 
nations ; because they are not stirpal, but mythic ; they do not deter- 
mine stock and kinship, but priestcraft and religion, and cannot point 
US out, therefore, the direction of actual migration, except in the very 
general, but only the direction of an arkite propagandism. The names 



Digitized by Google 



FOE TBB ADTAHCBMBNT OF SCIENCE. 



2i7 



hf»retofore in most commoa use as proper to families, stocks, or races* 
sucli as Persian, Pelasgic, Celtic, German, Scythian, are actually con- 
vertible terms and religious synonymes, and distinguish, not their origia 
or kinship, but their sectarian mythology and worshipping habits. 
Sometimes, therefore, different names are discovered for branches of 
the same race, and sometimes the aame namo was bomo bjr disiant 
nations of probably different stock. 

Ethnologists have always been puzzled to know why some Russo- 
Finnish tribes were called Scythians, and to account for the two 
J herias, that of Spain, and that of the Caucasus. There are Oermans 
of Central Europe, and Carmans of Central Asia. There were CuV- 
decs in Scotland, and Chaidees in Assyria. The Western name of Celt 
is found in Asia Minor. The S'cots were by stock Celts, but by namo 
S ci/th 'mns. There are the widest intervals sometimes to be thus 
bridged. The PAD<w of India, who eat their parents out of affection 
and respect, are represented by the BATTo* of Java, th« BATTa* 
COTas of Africa, and by the ±ndw (?) of Brazil. 

These, and many other names, are resolvable by a few arkitc radicals 
and establish the religious, but by no means the natural relationship 
of the nations to which they belong ; and in fact leave pretty much on 
one side the solution of the question whether there was one centre of 
dispersion for our race, or many centres, or a general creation over the 
whole ground occupied by each species of man. • 

From Ireland and Morocco to Borneo, the whole central zone of 
the Old World may be said to be in possession of the Persian or 
BATl'BAR race, worshipping Uie ark. The who1r> north of Asia is in- 
habited by a TAR TAR race, worshippers of the TOR or Mountain ; 
fheur plains are cohered with miniature tumuli ; and their idols hold 
up the same in their right palms. With the hieroglyphic a* it is the 
ancient GRA X or Thracian name, and the modem TURK; m Bar 
becomes both Fra nk and PhryQim, 

The Indo- Germanic TOR becomes, in Syro- Arabic. TEL ; as the 
first god, BAR, of the Assyrians became the second god BEL. The 
I TALi were, therefore, the aborigines of the south of Europe; and the 
TOh'Uei were the Bborirrinal tartars of Mexico, to whom tradition justly 
assigns the pyramid of Chol ula^ and all the Teo callis. 

The worship not of the BAR, nor of the TOR, so much as of the 
EAR or KAL, the Cromlech or rock cell, gave name to the people of 
Central and Western Europe ; they were all Kerites, Kel ites, Chal dees, 
Cful'deet, KEL TS. Their natural hills were Tort, but their artificial 
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barrows were Cairns, and their churchea KIR KS- Their god was 
annus ; they worshipped the C^H of MON ; they were GER'MAN*. 
But the term wns not confined to the north-west. The Celts and 
CAK'ians lived bide by side in Asia Minor, and the maps of the {south- 
east are full of such names as Carinthia, Carmola, forsica, Corctfr% 
C7arthage, CWinth, CW-asus, Carone, Cyrene, Cora, CA// dul>a, the mys- 
tic CVr'no, the Corjcmn cave, the Car'jxiths, or the mounUiins of the 
CMR of liOODh. And over Central Africa wandered once the innu- 
merable Barbaric GARaMAN^<?.<, the Arkiie Germans of the Equator, 
as the hordes of the savarre GALLa do to-day, while the the MON*- 
GOL of Central Asia is but a dialectic invasion of the G£R'MAN of 
Central Europe. 

It appears that tliis radical obtained a liurd dialectic form, KAD, (a 
change remarkably prominent in a comparison oi some Mexican 
dialects.) Cats and Cfiti are instances of its adoption into mythic 
natural history. The very curious talisiiianic construction of this form 
which I have discovered, I will not not here speak of, further than as 
an evidence of its probable comparative low antiquity. It became the 
holy name of the Cromlech, or stone ark. It gave name to its divinity, 
and his Druid representatives : they were K/ED MONS, Cwimuses. It 
gave name also to its worshippers, the KEDt^J, CATIV, ;^«?-roi, GETE«, 
GOTA*, and with the sacred hieroglyphic, S COT.v, and the whole 
9 race of S KY0, the Si ytbims ; a race hitherto as unaccountably in- 
definite and ubiquitous as ii^ synuayme the KEL-T. 

The fact is, that the region of each of these mythic radicals is almost 
conterminous and co-extensive with that of all the rest. As the Mam-- 
TOR of [TOR BARI orj DerhyMiQ looks down upon Chrl mi-rion 
and Oal-ver, on the Atlantic side of the Old World, so do TAR TAHy, 
CAT/r^n/, and BUR-M.A, lie side by side along the Pacific coast. 

I have, moreover, found them as accurately applicable to the re- 
markable members of tlie Flora and Fauna of the Indian Archipelago, 
as to tlie metals and sea fish of Europe. But I coufine myself to 
ethnology, 

y The radical ARK, and its Syrian syitonyme, ARN, ha>, a very exten- 
sive range, but chiefly among the naaics of places and remarkable ob- 
jects. The anti arkite Greeks. Iiowever, called all the northern nations 
Hyper /wean bar bar;oi, ARK' tie iM^ars. 

BAR passes through BEL into FIL in the south of Asia. FIL is 
the Indian for Elephant, and E BUK is I VOKy. We have thus the 
mytho-ethnological name of the Jiheds of India, Philistines of Syria, 
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J-'aiii iind FtUahs of Egypt, and FOULahs of Western Africa. Like 
some others, it lius a double reference to the ark, and to the moutiUiia 
also. The followinn;^ English words will illustrate my meaning ; the 
same might be duni- iK in uiher languages. Compare ^tole and pail; 
ftocit and 6ttcAret ; top Mui tab; cap (sumniii) and cup. The radical 
TAB, explained by the Hebrew TBE, (1 LuLah,) tlie Aik of Noah, gave 
names to the four cities of the Kast, the Mysian, the Thessalian, the 
Boeotian, and the Egyptian THEBES ; to the holy land of T/tIB*cT; 
and to the wide-apread TAB'U system of the Pacific. 

I shall instance but one more, too important to ethnological research 
to omit, even in this sketch, (for it is nothing more,) of tlie arkite 
theory. It is the term for aborigines in arkite nomenclature, ALcPA, 
the Hebrew name of the letter A. It occurs widely ; in the ALP 
and OLyMP<c mountains ; ia all iho rivers of Scandinavia called 
ELV-f/i, and the ELBe of Germany, and ALF«k>» most ancient and 
sacred river of Greece ; in the ELVes and ORKjs, [i, e., arkite abori- 
gines,] who met the invading Goths and Germans. lu fact, all the 
subjected, enslaved, or almost exterminated aborigines of the West, the 
remnants of the extreme antiquity the memory of which lingered about 
the mountain fastnesses where they had found their last refuse, were 
denominated ELVt."?, or with the sacred symbolic prefix, K ELi'iV^, 
worshippers of the iiood, water sprites; and of the ark, BRO'w?niV«, 
FAIR?>.?, PERw, the *' old people " of fireside story, the Alphas of 
humanity, the primeval worshippers of the hill, the cave, and the 
tomb. 

To Hvoid encumbering and confus^ing my subject, I have omitted 
mention of tlie numerous local changes and even inversions which these 
e.Ktremely ancient and si^rnificant terms have suffered in difTereut lands, 
and need not say a word to prepare those who choose to enter upon 
this line of research for the great difficulties which these aberrations 
from their normal types present. It is to overcome these vcr} di;ricul- 
ties, insurmountable ai they are to mere lexicogra])hers and cuiupai ative 
philologists, that the widest synthesis and closest analysis are alike and 
at once required ; and it is in vain to seek for such aid beyond the cir- 
cle of honest and experienced naturalists. 

The thinn: to be demonstrated is, the distinctioa between the marks 
wliieh nature makts to separate the human races, stocks, or families, 
and the titlca wliich the intellectual and devotional life of these races 
have afiixod to themselves or to one another. Hitherto, those marks 
and these UUes have been thought to coincide ; at least with sufficient 
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nicety for all pracucai purposes in tlie science of ih.; naLiir;il lil>itory of 
man. But, iu fact, they oppose, confuse, and obliterate eacli other; 
am! we must begin very niucii dc novo in our ethnology. Comparative 
philulugy, wlnrh has invented so muiiy fulse migrations, now throws 
reasonable doubi upon all micrr^itions, previous to the noon of history. 
Kames will teacli iis the wanderings of Bards aod Druids, but not of 
nations. The (iaals of Asia Minor may have been children of Noah, 
and the Celts of Giiul, antediluvians, converted to the faith of Noab. 
We must look upon the mere yiame* of tribes as false signals hung out 
to shipwK I k our c-xplorations into their nuiur.il history. 

This paper was received, but on account of the absence of the author, 
and the lateness of the hour, it wai» not rend. 

Adjourned, and the members soon after proceeded to tlio residence 
of Wiliuim JLiUlhouse, £sq., in compliance with bis invitation. 



FIFTH BAY, FKIDAY, AUGUST 23, 1850. 

SECTION OF OEOL007 AND NATURAL HISTORY. 

The Section of Geokgy and Natnral History met at 10 A* M., in the 
Geological Leetuie Room of Tale College. 

Prof. B. SzuiMAN was called to the chair. The minvtes of the last 
meetiog were read hy the Secretary, after which the following comrnn* 
mcations were reeeived ; — 

I. On TBS PosmoN ahd Charaotbb of the Bbptiuav Foor-PBins 
IN THE Cabsonitebous Bbd Sbalb Fobuatxov or Eastben PENNSnr 
▼ANiA. By Prof. H. D. Roobbs. 

Tills communication stales, that the ancient foot-prints first dis- 
covered by Mr. Isaac Lea, of Phihidelphia, in the red slialc formation at 
Mount Carbon, in Pennsylvania, and assi^^ned by that gentleman to the 
red rocks of the Devonan pori'»(!. bt-longed really to the carboniferous 
red shale, and are, therefore, of an nge essmlially later than that 
attributed to them. They occur, indeed, in n rf'^olorricnl horizon, only a 
few huTKlrod feet below the conglomorate w hi li marks the beg'inning 
of the ji'(»ductive coal series, in which •>>.-r\c<. similar foot prints, 
attributed to batracbian reptiles, have been previously met with in 
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Western Pennsylvania. Instead, therefore, of constituting a record of 
antique reptilian life, earlier than any hitherto discovered by at least a 
whole chapter in the geological book, they carry back its age only by a 
angle leaf. The surfaces upon which these interesting foot-prints 
abound, are the smooth divisional plains separating the beds of red 
i^ndstone, and are invariably coated with a fine impalpable material 
of a once slimy and soft mud ; and everything in the texture of thes^ 
anrfaces goes to prove that they were in contact with the air, and were 
the stages of rest between tlie alternate depositions of the stratti. Many 
of them are covered with ripple lines and water marks, suggestive of a 
shelving shore, and, with few exceptions, they are spotted over with 
litUe circular impressions, imputed to the pattering of rain. All over 
the successive floors of the living world, as delicate and impressible in 
their texture as so much wax or parchment, are the footsteps and the 
trails of various creeping things — the prints of^ some unknown four- 
footed creature, thought to be reptilian in its nature, but of whose 
true affinities the author expressed his doubts— trails analogous to those 
of worms and molluscs, and various other marks, written in hieroglyphics 
too obscure to be interpreted. Tlie larger foot prints are, for the 
most part, five-toed, alternate in the steps, and with tlie fore feet nearly 
as large as the hind ones. Marks of the scratching and slippinij; r^f 
the feet, and the half effacing passage of the tail, or of some soft portion 
of the body, are often distinctly legible. 

Prof. L. A0A88IZ followed with remarks on the character of these 
footprints, and showed how they might have heen made by the pec* 
tofal and ventral fins of fishes of aa anelent type, which probably had 
some power of loeomotioa out of water. 



2. Os TBRTUar Fossils or llARsariBLO, Mass. By Dr. C. T. 

Jackson. 

[yot received,'] 

Prof. A0S8SIZ stated, that he had a collection of similar fossils from 
this locality confirmatory of Br. Jachson's views of the identity of the 
Marehfield bed with the clift of Oay Head in Uartha's ViDeyard. Prof. 
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A. announced also the discovery, by Prof. Frazer, of the head of a walrus 
on the shore of Kew Jersey, indicating the prolongation of the Gay Head 
deposits. 

Prof. HcNKv D. Rogers remarked on (he submarine situation of these 
tniocene beds of New Jersej, and also on their existence in New Jersey 
resting on the green sand. 



3. Ths GbNTS AmIA, ▲ TRUS LIVINO RaPRSBNTATtTX OF THB OLD FaMILT 
COBLACANTHL Bj Prof* L. A0AS8IZ. 

[Not reetived»] 



4. On the probable Agi: of tiii: Deposits containing tiik Remains 
or JvxTiNCT Coi.o.^sAL ]]ii;;>s, L\ Ni:\v Zealand. By lvi.uiNALD 
Nevilli. jMantelLj C. i^., ut LuuJon, England. 

The interest excited at the meeting of this Association last year, by 
Professor Chase's account of the bones of the Mosx, or Dinornis, from 
New Zealand, and the interesting descriptions which followed relaliug 
to the existence of those colossal birds within the historical period, in- 
duce me to submit to the present Asseiubly a few remarks on the 
question as to the contemporaneity of the last of the race with the 
Maoris, or aboriginal human race, of those countries. 

On my return to England from the United States, in the spring of the 
present year, 1 found that my father (Dr. Mantell, of London,) had re- 
ceived, in November of 1819, another and highly interesting collection 
of bones of Dinornis, and several other genera of birds, some of extinct 
and others of living species, obtained from the middle island of New 
Zealand, during a survey of that part of the country, in the capacity of 
Government Commissioner for the final settlement of the native terri- 
torial claims. Tliis series of fossil bones consisted of several hundred 
specimens, referable to the extinct genera, designated by Professor 
Owen, Dinornis, Palapteryx, Aptornis, and Notornis, and to the recent 
Apteryx, Nestor, Southern Penguin, and Albatross, and several unde- 
termined species. With these bones were associated those 01 one 
species of Dog and two species of Seal. These remains were chiefly 
obtained from a turbary deposit, composed of vegetable matter, sand, 
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and loam, forming a very liinito i bed on the shores of a little creek near 
the mouth of fho river Waikouaili, at Island Point, on the eastern coast 
of the Middle Uland, and about seventeen miles north of the Scotch set- 
tlement at Otago. This ancient swarap, or momss, is covered b}- the sea, 
except at the lowt^st tides, and is rapidly diminishing from the action f>f 
the waves. Among the specimens obtained by my brother from this 
spot, were the entire series of bones composing the piir of feet of the 
same individu\l Moa, the one beinsf about a yard in advance of the 
other. The lithograph I have the honor of placing before the meet- 
ing, represents one of these feet, reduced to one-third linear the size of 
the originals. The upper extremities of the two shank-bones, or tarso- 
metatarsals, were alone visible on the surface of the soW after the reces- 
sion of the tide ; and it was by carefully d\'^<^\n<:r down and extricating 
bone by bone, and numbprinr^ each as they were exhumed, tint the 
matchless specimens now in my father's possession were obtained. 
These are the first known e.vamples of the normal series of the bones of 
the foot of the Dinorni'^ liitherto obtained, those in the llunterian Museum 
in London having been arranged in their presumed original position 
from analon-y. The circumstances under which these extremities of the 
Moa occurred, indicate that the bird had sunk into the morass, and, 
unable to extricate itself, had perished on the spot. The skeletons of 
the gigantic Irish Elk have been found la the ancient peaUbogs of Ire- 
land, under similar conditions. 

In a paper on the Geological Structure and Organic Remains of the 
Middle Island, read by my father to the Geological Society of London, 
and now in course of publication in the Quarterly Journal for the present 
month, a full consideraUon of all the facts bearing on the age of the 
ossiferous deposits, and on the probable period of the extinction of the 
colossal types of the Moa, is wiven ; and to this memoir I would refer for 
details which it would be irrelevant for me to enter upon. I will, there- 
fore, nnlv «^tnte the conclusions which the data at present known 
seem to establish ; and I may add, that in the discussion which 
followed the reading of the memoir, the President, Sir Charles Lyell, 
Prof. E. Forbes, and other eminent geologists, expressed their concur- 
rence in the following views coramuniraLed by ray father. 

At a period geologically receVit, Imt of immense antiquity in relation 
to the human inhabitants of New Zealand, that country was densely 
peopled by colossal birds, of species and genera now extinct. Ages ere 
the advent of the Maoris, or native tribes, the Moa and its kindred were 
the chief inhabitants of those islands ; and from the period when man 
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took pn<;session of the land, these colossal types were gradually 
nihilated by Imman agency. That some of the largest species of Dinor- 
nis were contemponuy with the Maoris, there cao be no reasonable 
doabt ; for, apart from native traditions, and songs and tales, in wluch 
allusions are made to the gigantic magnitude and flowing plumage of 
Ihe Moa, the collocation of calcined and half-roasted bones of the Di- 
nomis, of dogs, of men, in the ancient fire-heaps of the aborigines (as 
I mentioned on a former occasion), and the unequivocal marln of the 
stone celt or axe on some of the leg-bon^^the chipping and cuts 
having evidently been made on the bones when recent — afford incontro* 
vertlble proof that the last of the Moas, like the last of the Dodoe, was 
annihilated by human agencjr. 

From the remarkable aise and strength of the limbs of the Um, it is 
clear that they were powerful locomotive organs ; and when wc con- 
sider the vast swarms of the largest species which must have existed at 
some remote period, it seems highly probable that this family of colossal 
burds — a family unknown in any other part of tlie world — was no 
originally restricted to the narrow geographical limits of modem New 
Zealand, but onco r in^ed over a vast continent now submerged, and of 
which Philip and Norfolk islands, and Chatham and Auckland ishindSp 
and those of New Zealand, are the culminating points. 

Prof. SiLuicAV exhibited specimens of the bones. 

Prof. C. B. AuAMs mentioned the existence, in the Cabinet of Am- 
herst College, of the leg and toot of a Palapterjx from New Zealand. 



5. On vbb Aob of the Mbtaiiorphic Rocxs or Eastbrit Massachu* 

ems. By Prof. L. AaAsan. 

{Not reeehedJ] 
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6, SiMOULAB Growth of a Potato. By S. Wkber. Read by the 

Secretary. 

In the autumn of 1849, a neighbor brought to me as a curiosity 
several potatoes, of the growth of the preceding year, and which had 
been kept in his cellar through the summer. The potatoes were of a 
middling size, white and round. The eyes appeared to have begun to 
germinate, and then withered, without jAishing forward any shoots, as 
is customary, but each tuber had a rent in it of an inch or more in length, 
through which protruded, or might be seen, another tuber of about the 
size of a bullet, of apparently perfect structure, seemingly formed in the 
interior of the larger one, which it had burst open by its growth. 

I carefully broke open two or three of these potato^, to examine this 
new mode of propagation, by which the vegetable became, as it were 
viviparous. This examtoation showed a ebooti the 12 th of an inch in 
diameter, and an inch or more in lengih, running backw.nrds from one of 
the withered eyes towards, or through, the centre of the potato, and 
tapering at its internal extremity to a point. To the side of this shoot 
the new tuber was attached. The shoot was covered with a fine skin, 
aad» though closely embraced by the substance of the parent tuber, did 
not seem to be connected with it, except at the extremity where the eye 
was situated. The substance of the old tuber was firm and juioy, 
though the surface was very slightly wrinkled and withered in look. 

After lying in my office some days, about the first of November one 
was put into a flower-pot with some fresh earth from the garden, and 
transferred to my kitchen. The room being quite warm, the earth soon 
became very dry, and once or twice, when I happened to notice it, I 
poured on a little water. About the beginning of December the pot 
was removed to the oellar, where it remained unheeded through the 
winter. In March it was examined, and no remaois of the old tuber 
were found but the skin, loosely enveloping the young one, now grown 
to about two-thirds of the original size of its parent, and looking yeiy 
plump and perfect This new tuber was awhile ago transferred to my 
garden, and has sent up a very thrifty and vigorous stalk, and looks as 
likely to do well in the world, as if it had come into it in the natural 
manner. 

When the flower-pot was enmined in the spring, the earth was ex- 
tremely dry, and nothing more than a light dust adhered to the outside 
of the potato. 

In tdoDg the potatoes ovit of the earth in which they grew, I have a 
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number of times noticed one enveloped , similarly to the above, in the 
"jacket" of nn old one, and was puzzUnl to think how it got there ; but 
finding a rent in the skin tlu-it thus superfluously enveloped it, concluded 
that from some external pressure it had passed through that opening 
while small, and when the old one was soft and decaying, and had there 
grown to its full dirn'^n=^!ons. I now think *h:\i in such instances the young 
tuber was formed in the in-uh < f tin- old, as in the instance above de- 
tailed, and succeeded to its parent s garment by natural inheritance. 

The most interesting part, however, of tho frtcts- contained in the above 
statement, is in their bearing upon the question of the nutrition of plants. 

It seems plain that in its early stage the young tuber, enclosed as it 
was in the solid substance of its parent, must have thence derived 
wholly its nourishment, and that it had no communication with the ex- 
ternal air, except through the envelope of the old tnh<*r, or the minute, 
abortive, and withered attempts at germination at the exti ni il end of the 
shoot to which it was attached, and which seemed to have peri&bed 
from lack of power to support their own growth. 

After the iiitoL; iments of the old tuber were burst open by the expan- 
sion uf the new one, the latter had throufh its own coverincr access to 
such amount of air and moisture as migiiL come in contact with that, 
and could receive from them such benefit as might thus be imparted. 
While it lay in a heap with other potatoes in a dry cellar, the amount 
of air and moisture that could reach it was probably but small. While 
in contact with the fresh earth in the flower-pot, the supply of moisture 
was considerably increased. This period was however of but short 
duration, as the warmth of the room, notwithstanding one or two partial 
supplies of water, must have soon removed all sensible moisture from 
the earth, and during the last three months or more of its inhumation 
no fresh supply was given to it. Still it grew, and at a pretty fair rate : 
and the manner of its growth seemed to be in every way perfcf^t, all due 
transformations seemed to have taken place, nor was there any percep- 
tible imperfection in its organs or their constitution, so that when placed 
in a proper situafi ui it rapidly and perfectly developed itself into a new 
plant, putting forth with vigor the very organs which were blighted 
and abortive in its own immediate parent. 

I'rom the coincident wa.sting away and disappearance of the old tuber, 
it seems a natural inference, that the substance of it was transferred to 
the new one; but then the question arises, how was it transferred ? 
Through what organs and in what form did the starch, the matter of 
which the oellttlar texture is composed, and the other proximate ele- 
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mento of tlie potato make tlus passage ? In part tbw mMj eaailj be 
answered. The eame oigaaisatioD, by which the nourishment is con- 
Tejed in the comiiMm proeeee of germination to the radicle and the 
planrale of the new growth^ ttodoobtedly went into operation. From 
some not very ohvious caose, tbe growth of the plumule was blighted, 
while that of the radicle was not Bat here begins the difficulty. 
Though the radicle may and doea in ordinary cases grow awhile on the 
nourishment derived from the parent tuber, yet it does not begin the 
formation of new tubers till the plumule has obtained its orgnnization» 
and some considerable size as a plant, having its leaves expanded to the 
influences of light, air, and moisture, and while the radicle itself is weli 
supplied also with warmth and moisture, and by means of its situation 
in the earth enabled to imbibe from it the materials needed for growth ; 
these materials being, according to the commonly received doctrines of 
vegetable growth, elaborated and made perfect by passing in the circu- 
lation of the plant through the stem and leaves, and being returned to 
the root. In the present case the radicle seems to have penetrated 
backwards into the parent tuber, where it lay in contact with juices and 
principles already elaborated. The plumule ceased to grow, and thence 
was an entire absence of what are usually considered the organs by 
which the water, carbonic acid, ammonia, <ko./imbibed from the earth, 
are changed into the proiimato constituent principles of vegetables. 
Unless, therefore, the new root, when by its tuberous growth it came 
into contact with the earth, had the power of imbibing and elaborating 
for itself the ultimate principles above mentioned, it would not seem 
that any nourishment could be imparted to it by its being placed in the 
earth, except a small supply of water. The other materials of the 
growth of the new tuber must have been derived from the parent ; but 
then again the same question occurs. In what state did the radicle take 
them from the old tuber : as ultimate or proximate principles ? In the 
common germination, while, as above stated, the radicle derives ito nour- 
ishment from the parent tuber, a deposit of diastase round the eye 
acta npon the starch of the potato, converting it into gfrape sugar, which 
is conyeyed by appropriate vessels to the radicle and plumule for their 
nourishment and growth, till they become able to supply themselves by 
theur own oi^ans. Was the new tuber supplied in this way, and was 
tbe whole substance of the old one thus changed and converted into 
grape sugar, and reconverted into ita original substance, by tbe vital 
action of the new one? If ao, whence came tbe quantity of diastase 
neeeasary for this change, and by what system of vessels was tbe whole 
17 
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substance of ihe old tabor conveyed to one only of its eyes ? If it be 
aapposed that the old taber decayed, and «as resolved into its nltimnto 
elements, how were these elaborated and again formed into the prozi* 
mate ones? This is the same ^flkolty as was met with above with 
regard to nourishment drawn from the earth. 

It seems necessary, then, eithor to admit that roots have in certain 
cases the power of elal^ntting for themselves and forming into their own 
constituent compounds the lUtimato vegetable principles, or that they 
have the power of appropriating to their own use such compound prin- 
ciples already formed. 

Either of these things meet with strenuous opposition in the doctriaes 
taught relative to vegetable physiology. 

These doctrines were, however, for the most part, derived from the 
observation of instances proceeding in a manner to which this case of 
the potato may be considered an exception ; but a careful investigation 
of the case may afford the means of correcting or confirming some of 
the views entertained upon the subject. 

It may be, that the development of a tuber of a new growth has 
some laws peculiar to itself, which have not yet become familiarly known, 
and whicli may explain the above case, or to a knowledge of which the 
case itself may serve to lead. 

Professors Aoassiz and Bailbt objected to the author's explanation. 



8. EssAT oir TBI CLAsamoATXoir of KuiBiiTia asd Plaitabia: — 
Pbbobdsd mr somb OsNinAL ConsmxBAiiova oir thb pBtMA&r 
DiviBioira OF TOB Abuai. EnroDOH. By Cbabubb Oirabd. 

I. 

I am gathering materials for a monograph of the Nemertea of this 
side of (he Athatie. I have already said, on another occasion, that I 
was doing the same with regard to the Planaritt. It wiU not be antki- 
pating the final results ol these investigations, to present here some 
general considerations respecting the place that may conveniently be 
aasigned to these aniiMls in our aodlogical system. 
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The ehroQological history and the poBitkm that the various authors 
have assigned to the Nemertes and Planar! rr^ li raving been fully bronght 
out by Mr. de QuAtrefages** I aball not dwell upon that part of the 

subject. 

The qoestkm now ander consideration bearing merely upon the fun> 
damental groups of the animal kingdom, I need only go back to Cuvier, 
since he established these groups, and sioee the foundations of our 
classification are the results of his labors. 

Nor shall I ut present enter upon the secondary divliions to be estab- 
lished among the Nemertes and Planariie ; this aspect of the question 
cannot be settled until we are better acquainted with the oiganisation 
of the group of RhabdooceUe or fresh*water Planarin. 

II. 

Before, however, I treat of the Nemertes and of the Planarim in a 
move particular manner, I hare a few words to say on the subordina- 
tion of ebaraoters in the primary gronpa of the animal kingdom. 

There are in the animal kingdom but two mam systems of organs, to 
which aU the others are related, being, in a word, mere dependenoee or 
branches of them. These two systems of organs are : (1,) the nuiritive 
lytlem, or 9giUm of vegeioHvt l|/e, and, (2,) the tentUioe sytte, or 9tf$tem 
^ aumalU/e, 

Now, which of these two systema of organs is the more important ; 
in other words, which ranks higher as a soologtcal character ? The 
nervous system, some physiologists will answer. But let us enuiine 
. this point. What is the distmgoishtog character of the animal king- 
dom as a kingdom ? A digestive cavity of some kind, into which are 
introduced nutrient substances necessary for the mmntenance of living 
bodies ; neoessary to their growth anterior to the period of full develop* 
ment, and to their equilibrium after having reached their complete 
sise. The digestive system then is the universal character, common to 
all ammals, and this character gives us the animal kingdom ; it ranks 
then highest. 

Next to the entire animal kingdom, we have the four great primary 
dhrisions, the diviskm of Yertebrata, the division of Articulatay the divt- 
sion of Mollusea, and the division of Radbta; and these four divisions 
are charaeteriied by the nervous system chiefly* The plan of stmc- 
tme of the nervoua or sensitive system giving diese visions and these 
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dtvittons eEclauTel}r» its importance is of a secondary degree. For the 
nervous system has not yet been materially demooBtrated in all the 
Radiata, whilst the nutritive sjBtem is to be aeen ereiywbere. Not 
that I deny the sensitive system to any animal, even where it lias not 
been shown. There exists amono^ the lower Radiata a homogeneity of 
substance, which is perhaps the only obstacle to its discernment ; never- 
theless, the digestive system being everywhere dbtmet, this latter most 
have the pre-eminenee. 

It has the pre-emmence because it gives us the unity of the kingdom, 
as we have also this unity in the perfect resemblance of all eggs at an 
early period of their history. In the animal the first substance which is 
formed is the vitellus or yolk ; it is the foundation of the future being; 
it is, as Prof. Agsssiz has observed, the being itself. Out of the yolk 
the nervous system originnles, as well as all other parts of the organism, 
so that in an embryoiogical point of view the nervous system holds a 
second rank. 

It 13 of secondary rank as a material organ and character of classifi<- 
oation of animals. It plays the highest part by its immaterial essence in 
the human species. But here we leave the boundary of the ammal 
kingdom, and therefore the classiBcation, which is our object, to enter 
another kingdom, the kingdom of Thought. 

The nu«.ritive s^vFtem being the index of aoimality, we see all animals 
equsUy compelled to take food ; this is the essential oonditu>n of thsir 
eiistenee. 

^e ncrvons system being the fundamental basis of the primary di« 
visions, it gives to each division a special immaterial tendency, so long 
taught by Prof. Agassiz. Now, as there are four divisions, there ate 
also four of these tendencies. And as soon as there are four immate- 
rial tendencies, there is an antagonism amongst them. This is a natural 
consequence, since the nervous system overrules the divimon, and its 
dominion is of a spiritual character. 

The nen ous system stamps upon tkedivisions their zoological fotm 
as the symbol of tlieii diverse tendency. We shall see further an appa~ 
rinf anomaly of this kind in the beings placed at the boundaries of two 
divimons, where the material form, to use the words of Milne £dwards» 
escapes the supremacy of the nervous system. The principle, however, 
remains always the remote cause. 

Besides the antagonism of the divtsions between themselves, there is 
an antagonism between the instinct and the intdlect, that is to say, three 
of the divisions agamst the fourth ; the Articulate, the Mollnaea, and the 
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IlidKita, collectively known under the appellation of invertebrate ani- 
mals, all of which have only instincts, ^^nst the Vertebrate, which 
possess, besides instincts, intelligence to a certain degree. 

Now, between the invertebrate animals and the vertebrate the strug- 
gle is latent, passive, because the two principles, the instinct and the 
intcllectnood, cth exist. But among Vertebrata, where we find boUl 
thr instincts and the intellect in the same individual, the struggle is ac- 
tive and direct, and we are indebted to the observations of Fred. Cuvier, . 
for the revelation of this astonishing law, that wherever the instincts 
command, the intellect is actionless, and wherever the intellect governs, 
the instincts are silenced or nearly so. There is a struggle and an open 
struggle ; the victory of one of the priii<aples iovolvea the aubjectioii of 
the other. 

Morally speaking, we might thus establish two series in the animal 
kingdom ; an instinctive scries, stationary and sightless, and an intellec- 
tual series, progressive and seeing ; the first including three divisions, 
(Radiata, Mollusca, Articulata,) and the second only one (Vertebrata.) 

And now, if we go back to the origin of the animal kingdom, and 
trace its history in the past, we see the two series appearing simultane- 
ously from the first manifestation of life upon the surface of the earth : 
the instinctive series with its three divisions and all the classes ; while 
the intellectual series is represented by one class only, that of fishes. 

Their forms are renewed during a succession of periods, and each great 
revolution of the globe adds one cla^s to the division of Vertebrata or 
the intellectual series, in the order of their soological gradation : Rep- 
tiles, Birds, and Mammals : — then Man crowning the whole work. Thus 
a real progress is manifested in the division of Vertebrata, while the In- 
vertebrate animals remaia what they were, although undergoing a re- 
newal of forms. Thereaton of this is, as Fred. Cuvier states, that the 
instinct is innate, alwaja mgbtless, necessary, and unchangeable, whilst 
the intellect is progressive, eondiUonal, and suaoeptible of modifica- 
tions.* ^ 

In the intellectual series there was an aim, a design, and this was, to 
arrive at man, the true domain of intelligence. Thi'^ aim realized, the 
creation would stop, and it did stop. Zoological forms had acquired all 
that diversity with which the sphere of activity of each division was en- 
dowed. To the hnmaterial principles nothing was left except a limited 
play, a contest for supremaey. To intell^nee alone was given the 

* noira% Rbmani 6m tesvsna de F. Gnvisr, lor llsatinet flt llntsUigeiMe dM 
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power to arrive at the knowledge of the actual world, to look back in 
time, to contemplate itself in the past in view of the futiire» finely to 
study itself, — in a word, to reflect* 

The power of reflection belongs ezclasiyely to man, the last being 
created. Man being the conTeiging point of the material creation, in 
him were also to be concentrated in onr time the struggles of the two 
spiritual principles of ail past times. 

One word more on the intellectual series. The fishes, reptiles, birds, 
and mammals belong to this series; but the fishes, the reptiles, thebtrde, 
and most of the mammals, in their natural condition of life, have no in* 
telli^cnce, — have no intellect. 

The intellect resides within the brain, and the Yertebrata alone bare 
a true brain. The brain is composed of several parts. There is the 
base of the brain, which sends nerves to the organs of sense, and the 
hemispheres, the special seat of the intellect. Now, of the Iicmispherea, 
the fishes have only a rudiment^ and this is the reasoa why they have 
no intellect. There exists a well defined progression from the 
fishes to the mammals with respect to the development of the hemi« 
spheres ; plsoed anteriorly in the ishes, they rise degree by degree in the 
other classes over the base which is gradually covered and eonoealed 
under them. Here we see the organ reflected upon itself, reminding us 
of its function in its full activity, reflection. To this gradual develop- 
ment corresponds a position of Uie head more and more raised, which 
becomes vertical in man, where it forms a right angle with that of 
fishes. One step more would have been retrograde : the development 
there stopped. 

Thus, by a gradation almost imperceptible, we have beings belong- 
ing to the intellectual series which have the intellect only in a virtual 
state. They have the oigan without having the principle ; or at least 
admitting the principle virtually present, the organ Is not sufficiently de- 
veloped to allow its maoifestatioo. 

These general considerations, altl«ough a brief r^sum^, will perhaps 
appear out of place in this paper ; but my object is the discussion of the 
value of the nervous system as a loological character, and to show that 
while this system of organs gives only the divisions, these latter are 
governed by it in an absolute manner. 

I now come to the special topic of my communication. 



« BtoureiM. RtemiAdtt trsvmz de P. Cumvtor I'Snatiaet etl1at«llig«Bee des 
animairr. VtAt 1844 
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III, 

The place assigned by Cuvier to the Nemertes and to the Planariai 
in his "Animal Kingdom," is entirely provisional, as acknowledged by 
the illustrious naturalist liimself. 

The Nemertes are placed in the division of Radiata, immediately after 
the Inteslina cavil aria. 

Between Nemertes and the intestinal worms of this order there are 
only analogies. The e.xLi aordinary length of the body of some of them, 
for instance N. Dorlasii (Borlasia angrun), a length reminding us of the 
class of wormt., arid, above ail, of some of the intestinals, such as the 
tape worm, had prevailed over all other considerations. Their afBaities 
were not acknowledged, because their organization was unknown. 

At that lime the intestinal worms were regarded as Radiata, for the 
reason that their nervous system had not been found, and the Nemertes, 
as well as Planarije, were regarded as iatesiiaal worms, because ail of 
them reminded us, by their forms, of ihe forms of these last. 

When the more recent labors of some zooloi^Msts had established 
beyond any doubt that the intestinal worms belonged to the division of 
Articulata, on account, tirst, of their haviug a nervous system, and a 
nervous system constructed on the plan of that group, secondly, by the 
structure of their body, which is composed of a series ui ;u Li ulalions 
or rings movable upon each other, then the Nemertes were carried with 
the Intestina cavilaria into the division of Articulata, where they re- 
mained as little known as before. It is but of late that they have been 
made the subject of a special study by a skillful zoologist, ^fr. de Quatre- 
fages, and 1 am surprised that this author has not pointed out the close 
afBnitie.s which they bear to Mollusca. 

Cuvier was well aware of the space which separated Nomertes from 
intestinal worms, inasmuch as he foretold that they would one day con- 
stitute a new order. In spite of these external resemblances, their 
structure, which as he says "is of an extreme sqflness" caused him to 
doubt. Nevertheless it did not, on this account, enter into his niuid to 
compare them with molluscs. 

At that time, as indeed now, the idea of a mollusc corresponded with 
the idea of a shell-bearing animal, with the form of a body more or less 
drawn together into itself, while the lengthening of the body involved by 
analogy the idea of a worm. 

Now if» abstracting the form, which is not the characteristic of the 
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diniioitt, w« look at the intimate strueture, if wo give up also the sliell 
as circumscribing the division of Molluacay we shall find in the Nemertes 
all the principal characters of moUuscs : a soft body, entirely smooth, 
covered with a glatiDons mncosity ; a very simple nervous system re- 
duced to a small number of cephalic ganglia, whence nenrotn threads 
depart to distribute themselves in the body. If we farther state that, 
as in the greater number of molluscs, the surfiuse of the body is covered 
with vibratory cilia, which help their movements, movements generally 
slow, deprived of energy, then we directly arrive at the idea that Ne- 
mertes are really molluscs, — ^moIliiBos of a low rank, being parallel 
with the worms of the division of Artleulata by the analogy of their 
forms. 

Having discussed above the value of the nervous system as the 
predominant character of the «fiot«ioit, exdnslvely pf any other chsraeter, 
it remains only for me to state that the nervous ^stem of Nemertea is 
constructed upon the plan of the nervous system of molluscs: there 
exists a cephalic mass, more or less lobed, representing either the superior 
sesophageal ganglion of other molluscs, or that same ganglion to which, 
on account of the peculiar form of the body, are added the two or three 
abdominal ganglia. Nervous threads are distributed m all directions ; 
two of them, more Tolomtnous than the rest* but uniform m structure, 
run along the sides of the animal, sending off thmner threads, without 
showing in their course those ganglia or swellings which disting^h 
the nervous system of Artleulata, such as it is in Malacobdella, Peri- 
patus, Ac. 

The disposition of the nenrous system of Nemertes, then, ia merely 
anidogoiu to that of annelids ; its stmoture is that of the nervous sys- 
tem of molluscs. 

IV. 

The position of Planariae in the division of Radiata is not ha^ curious 
than that of Nemertes. Included in the second order of intestinal worms, 
the Parenehjfmata, they are brought near the Trematodes, to which 
they have only analogies, in the same sense as those that Nemertes have 
to the Jntettina capiimia. 

The Tnteuina parenchytnala have been withdrawn from the division 
of Radiata and brought into that of ArticuUta, and for the same msotts 
as that of the cavitnria. The Planarise, of course, have thna been com- 
pelled to follow them in the same msnner as Nemertes have followed 
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the latter. Rut also little investigated at that time, their afliuiLiei with 
molluscs have escaped the eyes of zoologists. 

The Planariag are not parasitical, as TremaLodes arc, and it is 
important that this fact should be noted, parasitism existing most 
extensively among Aiticulata. The investigations of Mr. dc Quatre- 
fages and others have moreover made us acquainted wiih their 
structure, which, altliough not yet entirely understood, as I believe, 
is howevci uf the higliObt interest. Indeed, in Distonia the di;^'estive 
sjslera is constructed upuu an analogous plan with that of riaaaria; 
but the digestive system, as we have said, cannot characterize the 
primary division. It < hn acterizes the kingdom. 

As soon as it is acknowledged tliat the division rests upon the structure 
of the nervous system, the fact that the nervous system of Distoma is 
that of Articiilata, and the nervous system of PlaoariiB is that of Mol- 
lusca, there is no ground for further hesitation. 

In Distoma there are two cephalic ganglia, vvh(?nce nervous threads 
depart for the anterior region of the body. From each one of these 
ganglia arises a nervous thread, which takes its course backwards ; this 
thread presents on its length a series of small ganglia, scarcely distin- 
guishable upon the middle region, it is true, but very apparent towards 
the posterior region, where they are seen sending off smaller threads, dis- 
tributing them to the body. This arrangement of the nervous system 
of Distoma becomes especially distinct in Malacobdella, where the same 
arrangement is found, with the ganglia of the lateral threads more 
developed. Thus, taking the nervous system into consideration, 
Mulacobdella is one degree higher than Distoma ; then Clepsine would 
follow, in which the two threads are brought so close together that they 
combine into one single thread. Above Clepsine would rank the other 
Hiradines. 

In PlanaritB we have a cephalic ganglion, more or less lobed on its 
circumference, which sends nervous threads to all the regions. There are 
two more voluminous lateral ones (one on each side of the body), as in 
Distoma. hut uniform, as ia Nemertes, still recalling here by analogy the 
nervous systt m of Articulata. The fundamental difference, although 
less apparent at first sight, consists in the absence of ganglia upon their 
lengths, and this fact decides all. 

The body of Distoma, indeed, b not articulated, and this may 
perhaps lead to a belief of a closer affinity between Planaricc and 
Worms. Their broad and flattened form was better adapted to their 
mode of life without that structure. Moreover, the articulation of 
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the body, although a diameter of the division, is subordinate to the 
nervous system. ConsequcuLly, ihere is no ground for surprise at 
seeing it vanisliing or even entirely disxippearing in those groups 
placed at the confines of two divisions as a material litigious property 
disputed by aDLipatliic vilai leudcncies, each eadeavoring to appropriate 
iL to itself. 

Considering now the softness of Planarire, that glutinous mucosity 
which surrounds them, that body of a uniform sluipe without articulations 
and deprived of articulated limbs, that general apathy, all these are so 
many characters which they partake with Mollusca, and do not partake 
with Articulata, 

However, I do not know that any one has proposed to consider 
these aiiHiials as Mollusca, aHhough Bner and Dugds had already 
compared the inferior disk of Planari^e to the foot of Gasteropoda, 
without thinking of bringing them together in the same natural group. 
Mr. de Quatrefages refutes this comparison. We shall come to it again 
presently. 

For, if the shell does not characterize Mollusca, inasmuch as all living 
Cephalopoda are naked, and among Gasteropoda, "we have the whole 
group of Kudibrancliiata deprived of a shell, that of Pteropoda, and 
among Acephala that of Tunicata, it requires no etfort of imagination to 
admit in that division animals such as PlanaricC. They are flattened 
molluscs, in the same manner as Nemertes are elongated or stretched 
molluscs, as are also Dentalium, which nobody now would place else- 
where than araonji Mollusca. 

Many authors liave spoken of the organization of Planaria?, from 
Duges to MM. de Quatrefages and Blanchard. All have viewed them 
as worms, doubtless prepossessed by the idea that Cuvier, who had 
established the divisions, could not have been mistaken so far as to 
place side by side in the same order animals belonging to two different 
divisions. 

But this error of the author of the " Animal Kingdom" is easily 
accounted for. At that time he was in want of the essential datum 
to settle such a question in its details, the knowledge of the nervous 

system. 

The plan of structure of the nervous system, we have already 
said, and we cannot repeat it too often, gives only the dirhion and 
nothing but the division. Now, Cuvier did not know it when he laid the 
foundation of his classification ; although he foresaw the four plans of 
organization of the whole kingdom ; and, as he said, there are but four 
of these plana. 
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la reading the hisiorj of the Earth on the strata which com- 
poae its cna%, as so many pages of a hook written hy the hand of 
the Creator, we then find again the thooght of these four plans of 
oiganintion. 

These four plans of organization would acquire a far greater 
importaooe if embryology should ratify them. Now embryology 
does so. All embryological inrestigations* past and oontempora- 
neous, lead towards four plans of structure. I shall not treat of 
this question mote in detail here ; it is sufficient merely to mention 
the fact. 

• • • • • • 

Now the question respecting Ihe class among Mollusca to which 
Planarise belong, is easily settled. They crawl on the inferior surface 
of their body ; that they are gastropods, there can be no doubt. Do 
we not see them, as well as Polmonata, Nudibranchiata, and others, 
creeping along the walls of a basin, and, when near the surface of the 
water, retrersing their position and wallung in that manner vrith the same 
facility ? Do we not witness the same undulatory contractions in that 
foot ? Therefore, were not Baer and Duges guided aright when they 
compared the inferior surface of the body of Planarifis to the foot of 
gastropods? 

I am not aware that any of the Planariee I have studied ttioycs with 
the same facility on the back as on the belly, as Mr. De Quatrefogss 
states. Whenever I placed them in that position, I always saw them 
changing it as quickly as possible. Besides, in most cases I have seen 
the upper surface differing widely from the inferior one. 

In Planocera we have on the dorsal surface two cylindric tentaetes, 
analogous to the cephalic tentacles of doridians. In Thyzanozoon or 
Eolidicera, the cephalic tentacles are flattened, and are brought entirely 
forward, while other tentacles appear on the back, reminding us of the 
dorsal appendages of eolidians proper. Then come Proceroe and 
Procerodes, with but the flattened anterior tentacles of Eoltdicera, and 
in the same place as in these last. 

Tliere exist, then, in the marine Planariie one group which reminds 
us of Doris, another of Eolis, and still another slug-like group, the 
pTocerodtam, intermediate between eolidians and the fresh-water 
JPlanariant proper. 

This shows that it is near Nudibranchiata that Planarixe will find a 
natural place, and on several accounts we should be tempted to oonsi* 
der them as a degradation of that type. 
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But for us, who do not admit the so-called degradations, inasmuch as 
each being appears to us, as to Cuvier, a perfect whole by itself, we con- 
sider Planarias as a family nearly allied to that of Xudibranchiala, bear- 
ing in itself the reason of its existence as strongly defined as this latter, 
and representing merely a variation in the Thought of the Creator. 

For, in Nudibranchiata we find a number of types all as much di- 
versified. These are : Doridians, Eolidiana, the slug-like Canthopsis 
analogous to Procerodians, and which leads to the Acteonians, then 
finally the genera Fella and Ckalidis, which constitute another group 
almost planarian, deprived of external appeodagea^ analogoua lo the 
terrestrial species of Planaria. 

There exists a striking paralleUsm between the zodlogical forms of 
these two families. 

Viewed in the light of their organization, nothing is more alike. The 
nervous and digestive systems scarcely differ. I have already spoken 
of the first. With regard to the second, I sbaU recall the fact that it 
is ramified in Nudibranchiata as in Planariae ; the ramifioatioos being 
diversified according to tiie groups. 

No respiratory organs, properly so called, in either Nadibranchiata 
or Planaris. 

The organs of gmration do not differ much more. Nudibranchiata 
are androgynons like IPknarise. Tiie fecundation takes place by mutual 
impregnation, as is the case in Pulmonata. But in Planarise we have 
eases where an individual fecnndates itself, the hermaphroditism being 
here oomplete. 

V. 

It still remains for me to make some general remarks upon Nemertes 
and Planariae. 

Mr. De Quatrefages tells us himself : Neither Nemert^a nor Plan- 
ariae have externally a re&ijiLant and tough layer, similar to that which 
is found with annelids, for example, or even with Rotatoria."* 

We have, then, two groups of gastropodous molluscs parallel with 
two groups of annuliteJ Articulata ; the group of Planariae reminding 
us of Helminthes, and the group of Nemertes reminding us of the 
Hirudines. 

At the extremes of these two groups, at the bottom of the two 
classes, we witness in some sort a strange and opposed struggle of the 
two immaterial principles of the divisions which exert themselves to 

• An. 8a Hat, Sd mkm^ toL iv. 
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take from eac1& oilier some portion of their mAterial property. As ez^ 
amples, ve have : 

Iq Mo11ttSce,'--the Nemertee, wbieh eloogate and become irorm-like; 
the Planaria, which remain shorter hut pressed down, spread out, flat- 
tened in (hm leaves. 

In Artiedbta, — ^Vhe softness of Hehninthes in general, the flattening 
of their body in Trematodes, m which the articolalion of the body 
vanishes, analogous to Planariae ; — ^the softness stQl of the Leeches 
with a distinct artionlated stroetare* being parallel with Nemertes. 

These groups do not oppose each other in an exact parBllelltsm ; for 
Nemertes, which form a low type of gastropods, are opposed to the 
Leeches of a higher grade of worms, and Planarisa^ a higher grade 
among gastropods, are opposed to Trematodes, a lower type among 
worms. In this maimer : 




In the elongation of the body of Nemertes there is nothing to sur- 
prise us. Placed at the bottom of the class to which they belong, they 
assume a form analogous to a group of the division of Articulata which 
attract them, but to which they do not belong. Now, when a mollusc, 
whose body is elongated beyond all proportion, and obliged sometimes 
to move by tho contraction of transverse muscular fibres, accelerates 
its prepress, then we see that mollusc assuming certain transverse, irre- 
gular, and unequal folds — shadows of articulations which in reality do 
not exist. 

At the bottom of the division of Articulata we observe similar facts. 
The Trematodes lose insensibly that elongated form of the body which 
constitutes the prominent character of the worms ; they are flattened, 
spread out, meanwliile the articulation of the body, the characteristic of 
their type, vanishes completely, — thus foreshadowing the type of 
PlAoarise. 

The position and number of eye-specks in Nemertes and Planaris 
indicate also a greater resemblance to the same organs in molluscs than 
to those of annelids. When eyes exist in annelids, thCQT are arranged 
in pairs on both sides of each articulation, or else form a crown on one 
of the anterior rings. In Planariss we find the eye-specks irregularly 
grouped on the upper surface near the anterior region of the bodj. 
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TKe tame amogement is obaenred in Kemertos. This anaogetBent 
forcibly remind mi of what we aee in gastropoda. In Plaaarim alone 
tbey are more nnmerons* and dtstribnted with less constanoy, n fiMt 
which is accoonted for by the lower position of that family in the daas. 

The habits of Nemertes and Planaiue speak more strongly in (avor 
of moflnaea than worms. Most of the species lite conoAded nnder 
atones, whbh is the case with many mollnacs, while I do not know any 
whieh lives wiilun n tube oonstnioted like those of wonnSf even in the 
most elongated Nemertes. 

Moreover, in the southern hemisphere there enals a group of terres* 
trial PlaaariflB^ whose habits and charaeteis are, if poesible, still more 
mollnsooid. They were* observed and desoribed 1^ Charles Darwin» 
who thna expressee himself on the snbjeot. They may, however, form 
a section of the genns [Planaria], beiog eharacte ri ied by a more eoiiTex 
and narrow body ; their more distinctly defined foot ; their terreatrial 
habits ; and frequently by their longitndmal bands of bright color. 
From their colon, from their oonyex bodies, from thehr manner of 
crawling and the track of slime which they leave behind, and from their 
places of habitaUon, they present a strikmg analogy with some terves- 
txial gastropods, especially with Va^imdua, with which snails I have 
several tames found them associated under stones."* This shows not 
only a strUang anafogy, but the greatest affinity with Molluscs. Those 
air-breathing PUnarim, with their convex bodies, immediately recall to 
our mind the terrestrial slugs ; and were it not that they want the 
cephalic tentacles of the latter, and possess a ramified intestine, they 
would at once have been placed among Molluscs. If land-slugs haye 
a simple mtestine^ m the sea-slugs it is ramified, showing that on this 
ground alone they could not stay among worms. 

The embryonic development of both Nemertes and Planarim takes 
place according to the laws we witness among gastropods. Even in 
the earliest history of the eggs, we observe dmilar phenomena in Ne* 
mertes and many gastropods. These pouches, in which seTeral eggs 
or Titellus aro endosed, do we not observe them in both gronpe ? The 
motion of the embryo withm the egg-envelope, is it not seen in Ne- 
mertes and Planarim, as well as in Nudibranchiata, and other Gastro- 
pods ? The cilia which surround the embryo exist nmilarly in all of 
them. And the foot that gastropods and Planarim pass through a 
larval state before they reach their full growth and resemblance to their 
parents, is another ciroumstance which ought not to be overlooked. 



• AaaslssadHi^. of Ust Hiit. sir., 18H ]v M2. 
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It is plain enough, Kemertes and Planariee are only analogo99 to 
ArUeuUila ; by their ugMea they are MoUvaea. The diviiioa of Arti- 
enlata henee appears to us as a type more natural and ratioiial, as well 
as that of If oUosca ; this ktter kMsladii^ aH anisials which are ioft» 
iUmj, and flabby, whetefer tnay be their form. 

*•#•••• 

The BhadobcoBlae, or fresh-water PlaoarisB, will be the eonneeting fink 
by which the Nemertes approach PlamurisB proper, as members of the 
same group. We may say of them, that they are the freah-water re- 

preseatatives of both Nemertes and Planarin. And now observe the 
transition: this group, Rhabdocoelse, which is ^Ustinguished at onee 
from Planarise and Nemertes, this group, I repeat, lives in fresh waters, 
while the other two groups, which they connect together, are scarcely 
found beyond the boundaries of the seas. If some of them ascend the 
rivers, it is within the limits where the water still retains a part of its 
marine character. So that the connection, although materially ex- 
pressed, exists essentially in their immaterial essence. 

VI. 

I now eonelnde by a few words on Annelids and Qastiopods. 

Having withdrawn from the first of these claaaee a eertain number 
of tta representatives to include them among the second, it is to be ex- 
pected that I should present in a synoptiGal manner the systematic 
modifications rssulting from it. 

If we admit the two sections of worms proposed by Milne Edwards, 
the Plenronera and Annelids proper* we should plsoe them one above 
the other, to form a single series instead of one. 

Opposite we should have the series of gastropods, begmning with 
If emertes ; above these the Planarim ; then the Nndibranehiata. 



Annelida 



iAnnelidaproper. 
1 



Penp«to& 
Maliioobdella. 
Polycladiui 
Heuninthea. 



I 



Ifudibnuxohiotiu 



Flsoarin. " 



What would come next to tlie Nudibmncliiata I am not prepared lo 
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say. The seriiBS cannot go on, on that footing, for the very simple 
reaaon that embryology assigns a lower rank to all gastropoda pro- 
vided with a abelli inasmaeh aa Nudibranchiata, when hatched, have a 
•bell, which they lose at a later bat still an early period of their life. 
The attempt at forming organic series in the animal kingdom is one of 
the most diffienlt of laboia, and a work of a relative value. Unless 
several series are estabfished in the class of Gasteropoda, the posiUon 
of Httdibrancbiata in the above synopsia cannot be accounted for. I 
have already made the remark that Planarim were rather parallel to 
Nndibranebiata than of a lower rank, finding in these two fanulies 
groups of equal importance. 

B^pecting the serial arrangement of wmis, as given above, and 
resting upon the morphology of their nervous system, I have also to 
remark, that it does not coincide with another aeries alluded to ia a 
remarkable paper of late publication ;* and, indeed, if lumbricine an- 
nelida and Leeches are higher in thdr claas, aa I should be willmg to 
believe, this would corroborate the idea, that the nervous system 
characteriies only the primary ^visions, and cannot express exclusively 
the organic gradation of the natural secondary groups, unless in aa 
ar^cial method. Thus our portion taken at tiie beginning would 
turn out to be the right one. 

Now if, instead of a single series, or several series, with a starting 
point and a terminal end, we construct a circle or an ^ipso, and pU' 
the gastropods on its circumfermici^ then the respective at Jige- 
ment of each group would meet with less difficulty, and, perhaps, 
satisfy completely our mind ; for viewed in that light of indepen- 
dent and circular groups, the Creating Thought presents itself to us 
harmonizing with our notions on the whole universe. 

Our constant aim in the study of natural history consists in a thirst 
for Truth, in an aspiration for pure knowledge. 

The natural Truth is defined : the relationa which eseUl between the 
CraUor tmd the eretUed beings ; and we may say more correctly, the 
mmaierial relations, &c. 

Now, the creation being the manifestation of Thoughts, under an 
earthy coating, when we dare to ascend to the primitive Thought that 
has called mto existence the whole universe, and contemplate the 



* Hie natoral relations between animali and the deoiiiiti in wbiA th«y Ure, 
liy Frot Ik Agsau. ^KKiMon's /Mrad; id ser^ vd. ix. pi S69L 



Digitized by Google 



FOB THB ADVANCniBlIT OF flCtBMCB, 



278 



Creator's mtnd in the work of lus ereatioB* we feel onnelf es in the pm- 
eoce of a majesty almighty in power. Ko beginning, no end to be 
pereei?ed in Him, as theobgy teaches ns. We witness a material be- 
gionmg and a similar end to all tiring beinge, soeh is their destinj on 
earth. This destiny was stiieUy defined* their plana of stmetttre elear- 
ly conceited, before they were called into any sort of maaifestatiooy 
into material eiistonee. 

Thus two e?ents strilce us most» the so called Birtb and Death, eir* 
enmscribiog an area within which we obeenre phenomena taking place. 
This area constitutes the circle of activity with which living beings are 
endowed to cross the present world. But where was the being befoto^ 
and where it is to be afterwards, and how There is a drcle of ac* 
tivity for each individual, and for each sez when separatod ; there are 
as many circles of activity as natural groups to which the individuals* 
the species, the genus, the family, 4ec., belong, according to th^ 
nmk. 

Unthout identifying the individual phenMuena of the pbyucal w<^d 
with those observed in organised beings, we may find out in the various 
orbits and different systoms of the sUereal hierarchy an equivalent of 
the same fundamental idea or law. 

The natural groups, therefore, exbt in nature, and are not mere fan- 
cies of our imagination, except in the case of artificial systoms of classi- 
fication. 

Jhr cirde or the sphere, moreover, Is the emblem of the intellect 
reverted upon itself ; the emblem of the reflexkm in its self-possessioo, 
in ito self-knowledgOf i& its free exercise, in its wisdom. Ibe emblem also 
of the sublime omnipresence of our Creator. 



* Tbtae quistioos hsve eavtsbly tfastr importsnoe to Hm pb D oMphi w off oor 
ottitaiy. Dflring Iho lilt ono fli«y won diwxHod by aU ttinUiig mon, irhtu «f 
wamad fiMti we bad bat few, and tho tobjeet was thercfora too premature. I havo 
mudb mora to aay with lagard to thaiD, and intend to do so on anothar oeean 
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FIFIH BAY, FRIDAY, AUGUST 23, 1850. 
SBonoN or obology aku katuraj. uistort. 

The Section of Geology and Natural Hntoiy met at 3 P. M., in the 
Geological Lectnre Room of Yale College. 

William C. Redfield, Esq., was called to the chair. The minutes 
of the last meeting were read by the Secretary, after which the follow- 
ing communications were received : — 

1. Ok thb Earlt Ubbb ot tbb Mrau ab Kovsr. By Dr. J. H. 

OlBBOH. 

l^ot received.^ 



2, On the Coal Formation op Central North Caroui«a. By 

Prof. Walter R. Johnston. 

The coal field referred to lias partly in the county of Chatham, and 
partly in that of Moore, very nearly in the geographical centre of the 
State of Korth Carolina. Geologically, it appears to repose directly 
but wiconformably upon the upturned edges of the gold-bearing rooJa ; 
but of the degree of conformity between the two formations I am una- 
ble to speak with entire confidence. On proceeding from Pittsboro, in 
Chatham connty, towards the north-easterly portion of the co:il field, 
we cross the edges of slates, many of which are highly indoFattd, until 
within about half a mile of the openings which expose the eoai. The 
onderiying sandstone, which reposes almost Iiorizontally upon the 
metamorphic slates, has a slight southerly inclination of not more 
than six degrees. The coal is here about three feet in thickness, and 
18 covered with a friable bituminous slate, in which bnt few distinct 
organic remains could be detected ; but many coprolites of fishes or 
reptiles and many minute shells are observed. In this slate are also 
observed thin laminae of carbonate of lime. The analysis of this coal 
proved it to be of the highly bitumiaons kind, yieldmg volatile matter 
83*82 ; fixed carbon, 63-78 ; and earthy matter, 3*40 per cent. The 
fixed carbon conaeqnently bears to the volatile ingredients of the coal, 
the ratio of 1*94 to 1 ; or, in round nnmbers, 2 to 1. The color of this 
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coal is browDtth bUick. Specimeos occar in which are cavitiet of con- 
siderable deplb, ia which wero once contained cone-ahaped foBttla, Tho 
apeeific gravity of the coal is 1'81. 

Four miles to the sonth-west of the first point obaerred, and on a 
tribataiy of the Deep BIrer, at a place known as Haugbton's Utils, the 
coal ia again observed, and haa been many years worked to a limited 
extent for local use. The seam appears to be four feet or more in 
thickness, to have a somewhat higher angle of inclination than the pre-- 
ceding, and to be of an entirely different composition. Its spedfie 
gravity is, however, the same, 1*81. It contains, of volatile matter, 
only 23'68 per cent ; of fixed carbon, 12-51 ; and of earthy matter, 
4*80; and consequently the fixed is to the volatile combustible matter 
as 8*07, or, in whole numbers, as 3 to 1. 

The color of the coal is jet black, lustre ahinlng, and some of the 
surfaces are striated in a manner similar to that of certain semi-bitQ- 
minous coals of South Wales. 

In a third locality, which lies within the borders <^ Moore county, 
and about six and a half miles south-west from Horton's Mills, is found 
coal, widely different from both the preceding. In the first plae^ its 
specific gravity is 1*55, instead of 1*81. In the second place, its vola< 
tile matter is only 8*04 per cent, while its fixed carbon is 88*70, and 
ita earthy matter is 9*00 ; consequently, the relation of the fixed to the 
volatile ingredients is 12*01 to 1 ; or we may say 12} to 1. This cir- 
oumatance, as well as its shining lustre, its hardness, its high specific 
giavity, and its undergoing no proper intumescence when heated to 
redness in close vessels, fixes its character as a true anthracite. It 
stands in the range of its class by the side of the anthraettes of Lyken's 
Vallej, and some of those west of Pme Orove,in the southern coal field 
of Pennsylvania. 

On pursuing the range of the coal formation still farther south-west- 
ward, we find the slates, it is true ; but as yet without the coals, and the 
sbtes are plumbaginised, containing, of water, 11*18 ; of fixed carbon, 
10-85 ; and of earthy matter 78*59 per cent Thus, within the space 
of 14 miles, are found materials differing even more widely from each 
other than the semi-bituminous coal of Stony Creek in Pennsylvania 
differs from the hardest anthracite 00 or 70 miles distant on the Lehigh, 
the north-eastern termination of the same coal field. 

Prof. Wm. B. Rogers remarked on the difficulty of determining the 
age of the coal beds of NorLli Carolina and Virginia, and of the asso- 
ciated roclis, and on the doubtful value of such bedi. 
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Prof. JoBirsov added some BUtements of the quantity of eoal in tbe 
Korth Oarolina bed, and oliserred that a team of ooal, 9i from three to 
fife feet in Ihiohneaa, would, if not in North Carolina, at least in most 
other parts of the eoontiy, be estimated aa of some value in an eoononu- 
eal point of view. 

Prof. L. AoAsan obeerved that the fossil fishes whieh belong to (he 
coal formation of Yirginia, and to our so-oalled New Red Sandstone, 
indieate an age intermediate between the European New Bed and tbe 
Oolite. 

Tbe diseusdon was continued by Mr. Rbdfibld, Prof. Wm. B. Rogers, 
and Prof. Johnson. 



8. Ok TBI DnvBLOPMBira or Compounu OsoAiia nxm Siirouc Ciua. 

By Prof. L. Agassis. 

[Hoi recetW.] 



4. Singular Detelopmekt of the Liver, Air Bladdeb, and iUD- 

VSTS, IN SiLURIDiB. Bj Prof. h. AOASSU. 

[iVof neeived,] 



ff. Os THE Physical Obaraotbss of Aiurioav Micas. By Prof. 
B. flnxntAW, Jr. Read by Prof. Jamis D. Dava. 

l^oi received,^ 



6, On the Detelophent of CoMrouND Kyeb in Akticulata. Bj 

Prof. L. AoA&isiz. 

[Not nceiW.] 
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1, Osf SOME Points iir the Stri cture of Solkrodbbms ahd Gtm- 

^roDONTs. Bj Prof. L, Aoa^iz. 

[Not rtedoed.'] 

Prof. J. W. Bailey inquired whether these fiahes swallowed air as 
well as water ia the process of inflation. 

Prof. B. SxLLDiAii stated that he had seen them exploded by ehildnn 
in sport. 

Plot C. B. Adams represented the asval form of a West Indian dio- 
doD, and described the ose of the process of inflation and erection of 
the spines as a means of defence. 

Pfof. AoABSiz remarked that this statement explained the use of a 
snb'Cntaaeous mnsenlar layer. 

F. S. Hoi.MKs, Esq., observed that he had always found water in these 
inflated fishes ; and Prof. AciAssiz said that Uiey must be able to swal- 
low eiiher air or water, or both. 

Prof. SiLLiMAN inquired whether the teeth of sharks are erected by 
muscular fibre. 

Prof. AoAssiz said that» contrary to the general belief, he shonld 
reply that a contractile tissue nises those teeth which are folly de> 
▼doped. 



FIFTH DAY, FRIDAY, AUGUST S3, 1850. 

BlOnOir OF FHTSICB AVD HATBUUXICa. 

Prof. OuisTiD ia the chair. Prof. W. B. Booxbs aod Prof. Looioa 
secretaries. 

The following commnnications were presented 

1. Desckiption ok an Instrumext for Exhibiting the Mode of 

VlBKATlON lU A MoLECl LE OF Un POLARIZED LlGUT. By Pfof, 

E. S. issiKLL, Amherst. 

I have interested myself somewhat in attempts to devise instruments 
which may serre to elucidate to the learner the nature of different 
kmda of waTCe. In October* 1845, I published in Prof. SiUunan's 
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Jonnml of Science" an account of two such, one to exhibit fsefi-waves, 
the other sound-waves ; in both of which the connection between the 
wave-propagation and the molecular motion is presented distinctly to 
the eye. The hint wliich led to the construction of these articles of 
apparatus was derived from a notice whicli I saw of Prof. Powell's in- 
strument for ^howiiif^' the different varieties of polarization of light. It 
remained to contrive an article to present the vibrations of common or 
uopolarized light. 

Kow it is to be observed, that in sound the molecular vibrations are 
longitudinal; that is, the particles of the sub^>tance conveying the 
sound oscillate in the line in which the sound is propagated ; while, in 
sca-waves, llie vibrations are transverse, or the particles of water oscil- 
late perpendicularly across the liae in which the waves advance. As 
to light, it was at first supposed that the molecular vibrations are lon- 
gitudinal, as in sound , and a strong argument in favor of this supposi- 
tion vva.s, that the relations of a ray of light to space around it are the 
same on every side, liut both Young and Fresnel proved that longi- 
tudinal vibrations failed to explain some newly discovered jdienomena 
of double refraction and polarization. The question then arises. How 
can the molecules oscillate transversely, without occasioning dilTerence 
of properties on ditferent sides ? It can be answered only thus : the 
ribratinns are made transversely in all directions, instead of being con- 
liued to one direction, m in sea-waves. And since they are repeated 
nl the enormous rate of hundreds of millions of millions in a second of 
time, it is not much out of the way to say, that they are in all transverse 
directions at once. 

The instrument before vou is dtsijined to illustrate this mode of 
▼ibration. To present tlie motion of a series of particles would scarcely 
be possible ; hence the instrument exhibits the oscillation of one mold- 
cule alone. [The vibrations were then shown.] 

The mechanism of the instrument is such as to cause the ivory disk 
(representing a molecule of the luminiferous ether) to describe an inter- 
nal epicycloid, — the diameter of the revolving circle being very nearly, 
but not exactly, one half that of the circle revolved upon, it has long 
been known, that, if a circle revolve upon the interior of another circle 
of exactly twice its diameter, a point in the circumference of the former 
will describe a straight line, namely, the diameter of the latter ; and if 
the generating point be placed either within or without the circum- 
ference, it will describe an ellipse, whose eccentricity will diminish as 
the point departs from the circumference, — becoming a circle when the 
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poiat reaches the ceotre of the moving circle, and also when it is at an 
infinite distance outside of it. Wheatstone's photometer affords an 
elegant illustration ol tin s* motions. 

[These epicycloids were shown, bj the use of aa article of apparatus 
constructed for the purpose.] 

To produce the particular motion T wished, it was necciisary only to 
add or subtract a tootli in the circumference of either wheel. For, hy 
this means, the place of contact between the two would shift at each 
rerolution, making a slow progress round the circle, thus throwing the 
vibrations of tlie disk (attached to the small wheel) into all possible 
directions in regular succo^^ion. The distance of the molecule from 
the centre of the generating circle is adjusted at pleasure, so as to pro- 
duce either rectiUnear or elliptical vibrations, — tl^e molecule being attached 
to the end of a slender rod, which cnn be slid li u k ward or forward, and 
held in place by a spring. A rapid motion is produced by a pair of 
multiplying wheels; and the path of the molecule is easily traced, bring 
projected on a ground of black ebony, which constitutes the eniire face 
of the instrument, and conceals the mechanism from view. That the 
path of the molecule might fall on an unbroken surface, and thus be 
distinctly seen, it is necessary to allow the ebonj pUte to revolve with 
the axis of the generating circle. 

[The mechanism of the instrument, and the different forms of vibra- 
tions produced, were then exhibited.] 

According to Prof, Airy, this gradual progression of the ellipse of 
vibration cannot, in hinci propriety, illustrate the molecular movement 
of common light. His proposition is this : 

"Common light consists of successive series of elliptical vibrations 
(including in this term plane and circular vibrations), all the vibrations 
of each series being similar to each other, but the vibrations of one 
series havincj no relation to those of another. The number of vibrations 
in each series must amount to at least several hundreds ; but tlic series 
must be so short that several hundred series enter the eye in every 
second of time.'* 

He considers the truth of this proposition established by the fact, that 
in homogeneous light Newton's rings may be seen as far as to the six- 
tieth from the centre, showing that a complete interference occurs between 
a wave and the sixtieth following wave, as truly as between two snc- 
cessive waves ; but there could not be a perfect interference, unless the 
first and the sixtieth waves were similar. My own observation has 
shown this interferenco to eiist between the Istand the 150th wave ; as 

• 
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the lenpL's which i use for tlie exliibition of Newton's rings give 160 
distinct rings in the light of a mi>nochromfttic l imp. 

If this is the correct view to be taken of the luminiferoiis undulations, 
then in the use of this instrument we have only to suppose the molecule 
to make a few millions of vibrations while its elliptic path lies in a ji u- 
ticular direction, and a few millions more in tlie next po itfon it taki"^, 
and so on. We are in no danger of multiplying the number too far in 
this way ; for if the ellipse shifts entirely round in only (he \000th part 
of a second of time, it could stop on each angular second of its pro- 
gress long enough for the molecule to make about 500,000 vibrations, 
before it ptissed to the next position, one second farther on. It would 
seem, that, by distributing the 600,000, OOe.uOO.OOO vibrations per 
second in this manner, in accordance with Prof. Airy's idea, a sufHcient 
number of positions would be occupied in a second of time, and a suffi- 
cient number of vibrations would succeed each other in each positioD, to 
meet the most delicate caae of interference ever observed. 



2. Description of an AaiicLL of Apparatus fob showing the Ex- 
r£&m£NT8 of Complkmentarv Coloks in Vision. By Prof. 

E. S. Snkll, 

I beg leave to occupy the attention of the Section with ;i brief de- 
scription of a simple article, by which a lecturer can enable his class, 
or any other audirnre, in n moderate sized room, to try all at once the 
experiment of produciDg the impression of complementary colors on the 
retina of the eye. 

The instrument consists of two thin wooden disks, eacli about one 
foot in diameter, the front one being paintKi bite and pierced with three 
apertures, three or four inches in diameter, an 1 tho ot lu i directly bact of 
it, painted with six sectors, alternately white and colored. Any three 
bright and strongly contrasted colors will answer for the alternate sec- 
tors. The armngemeot of the apertures is such, that in one position of 
the hinder disk, three colored spares, e. g., red, yellow and blue, are 
seen, as on a white ground ; and ihvn, hv a turn of CO^, the colors dis- 
appear, and the white sectors take their jilaci . If, while the colors are 
in sight, the spectator tix his eyes on a small spot marked at the centre, 
till they grow weary, and the experimenter then turn ihe hinder disk, so 
as to render the whole surfat f whito, the three spots at once seem to 
change their color to the complementary tints, delicate indeed, but quite 
diatinet. Each of these dilute colors is more easily distinguished, be- 
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cause they are brought into contract with each other, by being observed 
atone view. Thus blu'' is surc<-«_:ded by buff color, yellow by violet, 
and red by green. The eyes should of course be kept fixed on the sanne 
point after the disk is turned, in order that the illusive colors may appear 
on the sn;/ic ijround as the real ones. It would be e;is\' to have several 
disks j)r( p u ed with diflVrf nL sets of colon, either o£ which could be at- 
tached or removed in a moment. 

The artiek was exhibited, aod the ezperimeiit peifermed. 

These eommaiucBtions gave riae to remarks by Prof. W. B. Roobb8» 
Prof. Hbnet, Pkof. Pubob and Mr. G. P. Bosd. 



3. KoTBS OP A Discussion of Tidal Observations made in Connec- 

TIOH WITH THE COAST SURVEV, AT CaT IsLAND, IX THK QvLV OF 

Mexico. By Prof. A. D, Bache, Superintendent. 

In executing the hydrography of the entrance of Mobile Bay and of 
Mississippi Sound, connected tidal observations were made under the 
immediate direction of Lieut. Comd'g. C. P. Pattbbbon, U. S. N,, As- 
sistant in the Coast Survey. 

The results at Cat Island, at the entrance to Lake Borgne, Louisianat 
and at Fort Morgan, at the entrance to Mobile Bay, have undergone more 
than one discussion, the peculiarities of the tides giving great interest to 
(he observations. 

The results, as obtained from a year's hourly observations day and night 
at Cat Island, will be given as far as obtained, the stops taken for further 
progress stated, and the infmrmation which has been obtained from 
other sources bearing upon this most interesting problem of the tides in 
the Gulf of Mexico will be briefly touched upon. 

I hope, in the progress of the Survey along this part of our coast, to 
develope the subject of these tides, full of importance to the navigatw, 
and of interest to the man of science. 

These tides, with special exceptions, ebb and flow but once in twenty* 
four hours. The tide gauge was of a kind known as the box gauge, 
with a float and staff, graduated into feet and decimals of a foot. It 
was placed in the harbor of Cat Island, near the light^honse, at the 
extremity of a temporary wharf. 

The harbor, aa the Coast Survey chart which I now present to the 
meeting shows, (urns its widest and deepest opening to the £ast. 
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Apparent time was given by a mark, and the observations were made 
at mean solar time by applying the equation. The time was of less 
consequence than ordinary in tliese observations, from the small rise and 
fall of tlie tide, which prevented small differences of time from being 
noticeable by dillercnces of rise and fall. Slight inequalities, caused 
chiefly by wind, were also found to affect the observations so materially 
that it was not deemed advisable to observe oftener than once the 
hour; and after attempting to determine the epoch of high and low 
water by more frequciiL observations, it was determined that errors 
would probably be introduced by aiming at a degree of precision which 
the phenomena themselves did not present. 

The observations were made day and night, hourly, for a year, with 
exceedingly rare omissions, and, as the discussion has shown, with a 
degree of faithfulness which merits very great praise. Tlie observers 
were Messrs. GusxAvus Wdrdemax and R. T. Basseit, attached to the 
Coast Survey. 

The general opinion of nautical men on the subject of these tides is, 
that they mainly depend upon the action of the wind ; and the very 
regular effect which may be shown to result from a discussion of the 
tides in reference to the local action by the wind, lends plausibility to 
this generalization, which nevertheless is unfounded. 

The causes are of a much inure general character, and such as usually 
influence the tides, so moditied as to be didicuU to bring out; pheno- 
mena which are only accessory in the ordinary discussions assummg here 
the chief and overruling part. 

The regular tabulation of the observations was made by Lieutenant 
Comd'g. C. P. P-ATiERsoN', who did not fail to perceive that the ordi- 
nary methods of disicussion of the tides were inapplicable. His removal 
from the Survey on other professional service has devolved upon mo 
the Idbor of discussinf; the results. 

Their importance, interest, and novelty, so far as our coast and their 
striking peculiarities are concerned, have justified me in giving much 
time to the discussion, which has been carried on under my immediate 
direction, by Mr. G. W. Dean, Sub-Assistant in the Coast Survey, 
and by Messrs. B. M. Bacue, A. S. WAJ>swofiiii, Jr., and W. M. 

JOHNSOX. 

I am indebted for the dingrams necessary to illustrate the con- 
clusions already arrived at, to Messrs. E ache, Johnson, and Keyskr. 

I present a part only of the labors of these gentlemen. The whole of 
the hourly observations for the year have been thrown in the form oC 
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ennrea, and namerous tablet for ezaminiiig and Terifyiiig tlie different 
hypotheses have been made hj tbem. Thongb the inbjeet was 
reached indnotirely, I do not propose to present it strictly in that form. 

The work even now is far from being oomplete ; indeed we have 
FsUier reached the true method of discussion, than have completed the 
discussion; and we may yet have to modify our hypothesis, though I 
thmic not materially. I present it to the Assooiation as a work in 
progress. When the inresUgalion for this Section is made complete, the 
application of the methods to the other stations on the Golf of Meiico 
will be in a degree mechanical. 

It is curioos that one among the earliest complete series of tidal 
obeerrations on record, is of tides ebbug and flowing but once m 
twenty-four hours. The observations were made by Mr. Francis Paven- 
port» at Batsha, of the tides on the bar of Tonquio, and communicated 
to Dr. Halley, who gave them, with a diagram connecting the 
phenomena with the moon*s motion in the ecliptic, in the thirteenth 
volume of the PUlosophical TVansactions for the year 1683. Newton 
explained these Udes by his lunar theory, but in a way, as appears to 
me, to leave it doubtful whether he supposed the interference of two 
ordinary or six hour tides to produce the phenomena. These tides have 
been referred to smce by almost every writer of note who has given a 
general theory of the tides. 

The subject of the diurnal inequality of the tides has been so com- 
pletely and ingemously discussed by Ur. Whewell, Master of Trinity, 
that it may be said emphatically to be his own. He first pointed out the 
empmcal kw of variation of this inequality. The first distinct attempt to 
trace the cause of apparent ebb and flow once in twenty-four hours to 
the influence of the diurnal irregulsrity, is also, as far as I know, his. 
In discussing (Phtlos. Trans, for 1837, Part I.) the tides at Singapore, 
where the diurnal mequality is very large, he was led to the conclusion, 
if carried a little further, " at a certain stage of it the alternate 
would vanish." To this effect he attributed the " single day tides of 
King Qeorges's Sound, on the coast of New Holland, as observed by 
Captain Fits Roy,*' and gives the curves for a week*s observations on the 
diagram accompanying his papers. The progress of the diurnal 
inequality wave along the coast of Europe forms an mteresUng part 
of Mr. Whewell's labors, the conclusions of which are given in the same 
volume of the Philos. Thins. 

In all these cases, however, there are two tides m the course of the 
day, so as to bring out the diurnal inequality by the comparison of the 
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^nsecutive high or low water. The subject is followed up in tho 
eleventh series of tidiU researches by Mr. WheweH, and in the appendix, 
in which the diagrams of the tides of Petropaolofsk, in the Bay of 
Avatchoy Kamtschatka, approaching very nearly, at certain parte of 
the lunar month, to the order of single day tides, is given, to pn>vi thtt 
the diurnal inequality may be so large " as to leadio tibe Appearance 
ni one tide in twenty -four (lunar) hours." The equaftoitt of the 
dttmal and semi-diurnal tide waves are given in this paper, and the 
mfve produced by certain eases of the^r interference is disciBBed. 
"(Philos. Trans, for 1840.) 

I do Bot pretend to give such pottce of these important papers as 
would be neeeeHlry*^ i formal communication. , Unquesyonably the ob- 
servations nop under exaniination would have fnnushed to Mr. Wbew^ll ^ 
only the means of trying ideas and coineqiinices fiowmg^fronr "ifaoee 
which have been already discussed by him, yet the forms <^f discussion are 
original, and perhaps new, and the eendusiope pre s ent yo much of novelty 
that ^ey reniajn to be^uUj put to the test by morb elaborate discussioQ, 
aid by bringing the reeoitt at other places to bear upoii the rane ^uMtian. 
I am forced by the necessity ion brevity to omit a reference to the 
learned. Ingenious, and elaborate paper of Mr. M-iry^ iii^tM Pftilos. Tnuii. 

one fobC, would seem to make it difficult to dbtatb ttaittlTDrt^*' 
phenomena^ even with t^ aid of the most eaieful and trutl^fal obems-^ 
tions, the class to which these under d i a c u ie i e p havi- pwved - te heleig^? 
In regard both to time and heigh^ we may expeet- to -be 'baffled by- small 
urregtilaritaeB, reqi4ring long continuahce of obBenrstiotattidjeompali:., 
sens of Itteane/io get rid of. Thus far, few eaaee have ocoumd which 
do not exhibit more striking coineidenGee than differences. ' 

1. To show the time of high or low water in such a way that the , 
diseuseioa might be readily generalised^ the dingmmt, of which a spect- 
'men is before the Association, weto made; the hours of the diy ^nT 
the ordhiates, and the days of the month the absoiasa. The signa-H 
and L show in their proper plao6 the^'hour of oc cn tren e e t>f -h^h-and- 
low water for each day. The time of the moon*s superior transit is • 
marked^ and the periods of grooleBt declina&n, and of eroeaiag the .. 
equator. The result b easily generalised, that there is ordinarily but 
one high and one low water at Oat Iskuid in twenty*fonr (lunar) houre, 
and that when there are two tides they oocor about the time of the moon^ 
croestng the equator, and are usually meet regular and strongly marked 
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wKen in 8jiigies» witli dectio^ioa nearly sero. Following one set of 
h%h and loir waten» it will be found tbat they occur later and Uter aa 
the lunar day gains on the solar, with very remarkable differences, of 
which the explanation will be given, towards the period of small deefi* 
nations. The interval from high to low water is generally less by some 
houn than that from low to high. That as the moon approaches the 
equator* there are a few daya of singular double tides, or of single 
tides, in which the times from low to high water are very much 
ioereased. That when the deeUnation changes its name, a high 
tide tains nearly the place of a low in time, and vice vtna, with an 
interval of irregularity, or, in other words, the tides are displaced by 
nearly twelve hours. 

3. There is, as Mr. Whewell has lemaihed, no proper establishment 
to be derived for such tides i yet we may obtam a desirable datum by 
throwing the results into the form of tables, ia which the luni'tidal 
mtervals are arranged aeeording to the days from the aero of decima- 
tion and the corresponding superior and inferior transits, and for N. 
and 8. deelioations. This will be made more clear by subsequent 
expUnatton. These afford a test of the theory of these tides, by 
showing the displacement of the ordinate of high and low water, and 
m^t be used for the invene purpose of forming prediction tables. 
Such tables of luni-tidal mtervals for three montha I now submit. 
They show considerable steadiness and similarity of intervals towards 
the maximum of declinations, and great variations near the sero, and 
greater discrepancies than is usual in ordinary tides. These are from 
a series of tables computed by Mr. R M. Bache for the year, and con- 
taining the times of high and low water, deduced from the daOy curves, 
the readings of the gauge, the rise and fall of the tides, the times of 
the moon's superior and inferior transit, and the moon*a declination. 

The mtervals serve to show that the high water belongt alternately 
to the superior and mferior trsnsits of the moon, according as the moon's 
declination is north or south, with a few cases only which admit of doubt 
Two sets of luai-tidai intervals were computed (see tables) for three 
months, to ascertain the proper epoch of reduction (or age bf the 
tide). In one case the intervals were referred to the superior transit 
of one day before, and in the other to the superior transit of two 
days before. The square of the discrepancy of the mean m the latter 
case was greater than in the former. An establishment deduced 
from these numbers lor lug h water without correction would have 
a probable enror, m tried by discrepancy from the mean, of nearly 
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eighlj'foiir miBntes. I hftve little doubt of being able to reduce tbit 
eiTor, hj eomputatton, mncb witbia tbe limits of obeenratioii, to as to 
give useful prediction tables. Tbe foregoing results point dbtmetlj to 
a ruling cause depending upon tbe moon*s declination. 

9. Tbe bourly observatioos for tbe year were tbrowu into tbe form 
of eurvest tbe abscissas representing tbe bours and the ordinates the 
betgbts. Of these I present* as ebaracteristic, tbe months of January 
and March. In January the tides are single thraugbontthe montb« tbe 
lise and fall diminishing towards tbe zero of declination; and in March 
two periods of marked double tides occur. The times of new and full 
moon cdncide nearly with the lero of declination of March; in January 
the syiigies occur at times of greatest declination. A series of diagrams, 
prepared for periods of declination sero» shows irregularities or double 
tides near these times, and those for periods of greatest declination 
regular single tides. Before disappearing, the tide which is last appears 
rather as an irregularity than as a real tide, punting to tbe obser?er and 
a severe test of bis faithfulness. A similar set of disgrams for the 
periods of greatest declination show uniformly single tides and tbe 
greatest comparative rise and fall at the same periods, whether coindd- 
• ing with syiigies or with first and last quarters. In computing the 
heights of spring and neap tides by the common methods, four months 
gave aero or n^rative differences. 

To discuss the epochs of the phenomenon, as compared with greatest 
and least declinations, I prepared two sets of tables, which require re- 
vision. 

They show sometimes an actual coincidence in tbe epoch of lost tides 
and aero of declination, sometimes a precedence and sometimes a sub* 
sequence, which, when not caused by Irregukrity of winds, I believe 
will 6nd a satisfactoty explanation ; at a mean, there was little advan- 
tage in the discussion found from displacing the epoch. Tbe average 
rise and fall for the second day before the greatest declination was 1*68 
ft., for the day next preceding the greatest decimation 1-Y8, for the 
day of greatest decimation 1*81, for the next day 1*86, and for tbe 
next Tracing a curve from these would give tbe epoch of greatest 
rise and fall about 0*75 days after tbe greatest declination . The average 
rise and fall on the corresponding days, in reference to declination aero, 
were 0*96 ft, 0'*I6, 0*60, (dec. aero,) 0*63, 0't8, tbe eurve giving the 
epoch about ooe*sixth of a day alter the aero of declination. The num- 
bers, as stated, require revision ; and there are causes for an apparent 
displacement, which raqtdre further exammatloo. 



Digitized by Got 



Digitized by Google 




Digitized by Google 



FOB THE AiyVANOBlOniT OF BCIBNC8. 



287 



4. This general examination tends to point to the diurnal irregularity, 
as Mr. Whewell has stated, as the cause of the occurrence of theM 
single day-tides ; a view which is confirmed by such examinations as 
I have boon able to make of the hourly tidal observations at Fort Mor- 
gan, at the entrance of Mobile Bay, The interference in this case would 
be between the diurnal tide-wave, which represents the diurnal ine- 
quality and the ordinary semi-diurnal wave, whether this wave has a 
regular progress along the coast independently of the semi-diurnal 
wave, as was at first supposed by Mr. Whewell, or whether its pheno- 
mena are local, as he has since been led from his investigations to be- 
lieve. If the observed wave is produced by its interference with a semi- 
diamal wave, we can only etady the phenomena to advantage after the 
observed wave has been separated into its components. 

5. As a first approximaUon, I assumed the two waves to be governed 
by the law of sines, and then determined the curve which would result 
from the superpontion of two such waves, having the same or different 
origins. The mean of the regular double tides about the zero of declina- 
tion would present a first approiimale value of the rise and fall of the 
semi-diurnal tides, and the mean of doable and single tides at the maxi- 
mum of declination would, especially when near the quadratures, give 
a first approximation to the height of the diurnal tide. The eomparisoDa 
with the forms of curves already traced, addressing the eye, are eau^ 
made. 

I present herewith diagrams for the case, in which the maximum of 
the diurnal tide coincides with that of the semi diurnal, is three hours 
in advance, (or coincides with mean water falling.) six hours, (or coin* 
cidea with low water,) and nine hours, (or coincides with the second 
mean, or mcnn water rising,) using the approximate quantities referred 
to above for the greatest height of two component curvcf^. It requires 
little examination to see that neither of the first three forms represents 
the esse, and that the fourth does so remarkably, even in what appear 
to be small irregularities in the daily eunres. This will be seen in the 
results for October, of which a diagram on a large scale is presented, 
giving the tidul curves near the zero, and thence up to the maximum of 
declination for the first half of the month. In the single day tides there 
was the same slow rise compared with fall, sharp rise and fall near high 
and low water, with the tendency to a stand during the rise ; the same 
excess in the interval of time from low to high water, over that from 
high to low water. This hypothesis as to the position of the two waves 
may perhaps be slightly improved by further discussion. It is obvioot 
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from the eqnntioii of the curve (which I have already referred to as 
given by Mr. Whewcll), that the form and position of remarkable points 
will vary with the cotislants in the component curves, as well as with 
the posiiion of the origin of each in reference to that of the other. 

To carry out the representation graphically, I have drawn the curves 
for four values of the constants of the (linrnal and semi-diurnal, formed 
from the observations with the same displacement of nine hours in tiie 
time of higli water of the diurnal curve, and corresponding to the epochs 
of the maximum declination, two, four, and six days before or after the 
maximum. These show the general features of the curve sufficiently, 
and the variations in the times and heights, the passage from single to 
double tides, and the reverse ; and the coincidence with obeervatious is 
such us to warrant a close numerical discussion. 

6. The equation of the curve shows how the time of high and low 
water depends on the constants in the diurnal and semi-diurnal oorre. 

The equivaleat of the equation given by Mr. WheireU is — 

C .coe 2/ + D cos (/ — E) — y = 0, 

in which / is the Ume in hours fnmi ibe places of the maziraoin ordi- 
nates of the semi-diurnal curve as an origin. C is the constant of that 
cunre of sines; K is the distance of the maximum ordinate of the diur- 
nal curve for the former, and J> the constant for the ennre of sines; | 
is the ordinate of the complex curve. 
By an easy trsDsformation, this takes the form^ 

eoB *l (SC — ^sin £) + eos I . D . eos E + nn.l . I> sin £ — C — 

or, for our present parpose, 

2C . cos 4- B cos I . cos £ + D . sin < . 6ia £ — C =-y. 

For £ —i 0 hrs. Cos E— sin E i« %^^, 

and y == 2C cos ^ ^ -}- D sm E (siu I — cos i) — C. 

The differential oo-eflftcient of whioh for the ease of the maunim 
or nunimum Is 

^ 4C eoe I . sml + 1> sin B (sm f 4- cos . f)«»0 

1 ^ 1 ^ 4C 4C 



anl^oosl Dsin£ D Vi' 



t 
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or, 80100 the aeoond tonn b negative when < > 6 houn, 

eosec.l — sec/ = ^r— 77. 
Applying tbb to the four cases shown in the diagrams 

_ hn, mis. 

£ 9 hours, C 0*1?5» D — > 0*700 we find maximum at 10 25*4 

-=0-615 10 33-3 

= 0-400 10 51-1 

— 0-157 11 56*8 

and for the intervals between high and low water in lunar hours* 

b» M* lb flit k> V* lb Bb 

9 09*2, 8 58*4, 8 17*8, and 6 06*4. 

We might applj this mode to test the hypothesis, using for the Talues 
of C, the lulf diffiarence of the ordinates of tlx and twel?e houra from 
the mean, and of eighteen and twenty-four hours with the signs 
changed, and for D, the aTerage of the ordtnatea of six and eighteen 
hours from Uie first mean. The means present the beat criterion because 
not disptaced in this combination aa the equation shows. This mode 
of proceeding, howoTer, throws the test too much on the weak part of 
the results, the times of occurrence of high and low water, or of mean 
water, and do not take in all the points of the curre, and I hare there- 
fore preferred a different form of disousaon. 

7« Placing the maximum of the semi-diurnal cnr?e at 0 hours, in the 
hypothesis that the high water of the diurnal curve is nine hours ui ad- 
▼ance of that of the semi-dioma] curve, the two curves cross the line of 
mean water at three hours, the diurnal curve rinog and the semi-diurnal 
falling ; at six hours, the semi-diurnal curve has reached its maximum, 
and rises again at nme hours to its interBeetion with the mean water 
Hue, at which time the diurnal curve has reached its maximum ; the 
aenu-diurnal curve attains its greatest rise at twelve hours, and the 
mean level at fifteen; the diurnal curve also descending to the same 
point at that time. 

Within these two intervals from mean level to mean level, the combi- 
nations of the ordinates forming the actual tidal curve are exhausted; 
the part of the curve below the mean level being symmetrical with that 
above. From three to nine hours, the ordinates of the semi-diurnal curve 
are subtractive ; from nine to fifteen hours, additive. The mean is the 
average between high and low water. The tides of each day will give 
19 
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thcforms of the component curves, beginning with the mean, and ending 
Tnth it, considering as symmetrical the parts above and below tbe axis 
ofX. 

In tabulating, the branch above the axis should be referred to the 
mean of tbe preceding and succeeding low water | 4- ? and of 

tbe high water which it includes, and that below to tbe mean of the 
two hi^^h, and of one low water. From three to nine hours, the diflfer- 
ence of the ordinalcs giving the actual cun o, and from 6fteen to nine in 
the reverse order the sum of the same ordinates, half the sum of the two 
series of ordinates gives the value of the ordinates of the diurnal curve, 
and half the difference, the ordinates of tbe semi-diurnal curve. Tbe 
same being repeated with the second branch of the curve, the average 
will give two results for each day's observation. 

The case given in the table on the boards, for March 5, will serve to 
illustrate the simple nature of this method of proceeding. 

The mean ordinate for the first and second branches of the curve 
having been obUiined, and tin; hourly observation which coincides most 
nearly with it having been found before and after high water, the 
hourly observations are arranged from it forwards for seven hours (m) 
and backwards for seven (n). The same is done for low water, 
(m' and n'.) The half ^nm% and half (JifTri onces arc taken in each ease, 
and then the mean?. Tht' computation of tho diurnal curve is made 
in the upper part of the table, and that of the semi-diurnal curve in the 
lower part. Tlie number representing the mean level is eliminated by 
the mode of taking tho means in each table, and the ordinates below the 
axis are treated as if having the same iiign as those above. Tiie semi* 
diurnal curve is turned over on its maximum ordinate, and the meaa 
value of a single branch of it found. Then each curve is reduced to 
xero, in the mean level of the period. The last two columns of the 
upper and lower part of the table contain respectively the curves of 
sines corresponding to the diurnal and semi- diurnal curves. 

In the case shown in the first diagram, the ordinates of the semi-di* 
urnal curve from moan water to high water, and corresponding nearljr 
to A minimum of declination, and new moon, are 0 00 fcet.+0 02, 
4-003,-fO 05,-l-0'04,— 002,+002. The moon's declination during the 
period being about from 2" 54' S., to 1** 45' 8. ; this curve obviously cou' 
tains a residual of the semi-diurnal curve, not taken out, but supposing 
it to be deduced from a just mean, the corresponding ordinates of a 
semi-diurnal curve, calculated with 0*04 feet as the maximum would be 
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0 00 feet, 0 01, 0 02, 0 03, 0 03, 0 04, 0-04, differing at the most, 0-06 
of a foot, or about three quarters of an incli. and in a single instance, 
the sura of all the six difterences being 03 feet, and the average '004. 

The ordinatesof the semi-diurnal cr,rvc are 0 00 feet, 0-14, 0*28, 0'32. 
The curve of series comjnitt'd with the greatest ordinate has in this case 
for its corresponding ordinate^ O'OO f^t, 0*16,0*28, 0*32, dittcrin^ but 
'02 feet at the [ireatest. 

At tlu' next period of declination nearly zero, and full moon in the 
month of March, the ordinates of the diurnal curve deduced arc O'OO 
feet, 0 05, 0*06, 0 06, 0 08, 0 00, 0*09, and llie corresponding compu- 
ted ordinates 0*00 feef, 0'0-2, 0 04, 0-06, 0-07, 0 09, O'OO, ditlerinir at the 
greale->t 0*03 feet, and on the avenige, 0-0(j4 feet, iheobservetl being this 
time in excess as it was bel'mo in defect. Tiie ordinates of the semi- 
diurnal curve are 0*00 feet, 012, 0*22, 0*20, and the computed ones, 
0 00 feet, 0.13, 0 24, 0-2t>, the greatest difference being 0*02 feet, and 
the average 0 007 feet in excess, as was the farmer. 

For March 12, corresponding to the maximum of the diurnal curves, 
and to neap lidos (one day after last quarter), the ordinates of the di- 
urnal curve liourly from mean to high water arc 0 00 feet, 0*2 1, O GO, 
O ol, 0 13. 0 GU, 0 71, the corresponding ordinates of the curve of sines 
being 0 00 feet, 0*18, 0-35. 0 6 5, () 60, 0-71, in which the greatest diller- 
ence is 0*03 feet, and the mean 4-0-007 in the curve computed from ob- 
servation. The ordinates of the semi diurnal curve are each zero. Two 
dars afterwards, viz. March 13, «'ives for the diurnal curve, 0*00 U-et, 
0 18, 0 34, 0-47,0-Cl, 0*08, 0*74, corresponding to which is the curve of 
sines 0 00 feet, 0-18, 0-37, 0-51, 0-63, 0-72, 0*74, in which the greatest 
difference is 0*04 feet, and the mean — 0*02 feet, the curve of observation 
having the least ordioales. The seoai-diurnal curve \s 0 00 feet, 0*00, 
0-03, 0,02. 

The average of three months, taken by weeks, gives for the mean 
curve aad curve of sines the foUowing table : — 
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Diurnal Carre. 
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Those results are shown by a curve in the diagram herewith pre- 
sente'l {V\. 5) on tlie full .scale,* the greatest difierence between the curve 
from llie observation and the curve of sines being less thnn a quarter of 
an inch in the mean d**ditccd from three months observations. Whether 
this will disappear in tiie mean of moro observations or whether a modi- 
fication of the hypothesis of displacement of nine hours must be made 
to meet it, further computations now in progress will show. 

8. When this analysis has been made as complete as possible, and 
applied to the year's observations, it will remain to take up the two 
series into which we have divided the observations, and to discuss these 
numerically in detail, as wrhave heretofore generally done, in regard to 
the known laws of the diurnal irregularity, and of the ordinary tides. 
Each determination giv es a corresponding value of the maximum, or of 
the ordinate of high water, and in the case of the mean of the curves 
for January, February, and March, these maxima are O OQ feet, 0 0r>, 
0-GO, O GO, 0-58, 0-58. Mean 0-Gl feet, ditlering 03 of a foot, from the 
maximum found directly from the observations, and if the discrepancies 
nre accidental, giving a mean probable error bv the variations from the 
average of O'O'J feet (one quarter of an inch) for any one of the deter- 
minations, and for the mean, 0*01 feet nearly. 

9. By the kindness of Col. Abert, of the Topographical Engineers, 
of Major Bache, of the same corps, and of Lieut. Maury, Superin- 
tendent of the National Ob^^ervatory, I have been put in possession of 
tidal registers which have been kept during the jirogress of the local sur- 
reys made of harbors on the coast of the (rulf of Mexico. The tidal obser- 
vations of Major Bache, U. S. Topogra{)hical Engineers, at Key West 
and the Tortugas, are the most comj)lete of this series, and show, a.s a 
general phenomenon, the prevalence of the semi-diurnal wave at that 
point. L have not yet had the opportunity to examine fully these re- 
sults, which are however under discussion. 

At the close of this communication, Capt. Wilkes inquired of Prof. 
E. as to the direction of the diurnal and semi-diurnal tides. Prof. 
Pejkce made some remarks on Laplace's investigation of the theory of 
the tides, and on the imperfection of our knowledge of the subject, due 
to the gi eat modifications caused by the bottoms and shores of seas, and 
other causes. Lieut. Davis inquired respecting the epochs of the 
diurnal and semi-diurnal inpquality. Prof. S. Alixandbr referred to 
Prof. B ache's results as furnishing an impressire ezemple oo the 
utility of the graphical mrthnd in physical inquiries. 

* fiflduoed in the pUtea. 
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4. Oktbk Vsb of Wood in thb CoNSTEUonoir of Bbidoib akd Boofs 
OF Labob Span in Amxrioa. By Ohabues Culvann. 

Mr. Cui.MAXN described in chronological order the principal forms 
of these structures which have been devised, closing' with the light and 
stretched wooden bridge of Remington. He pointed out in each case 
the mode in which the chief parts of the frame-work acted in distri- 
buting the tensile and compressing forces, and gave, a formula for com- 
puting the value of these forces ia certaiu cases. 



5. On Honboons on thb Shokbs or tbb Nortb Atlantio. Bj 

Prof. J. H. Coffin. 

Prof. C. exbibited diagranifl showing the mean direction of the wind 
for an entire year at nnmeroos localities. He showed a disturlnng 
force at places in the neighborhood of the ocean, by which the ten- 
dency of the wind in the winter is towards the ocean, and in summer 
towards the hind. 



FIFTH DAY, FRIDAY, AUGUST 23, 1850. 

SBOnON OF FHTSIOa AND HATBBICATI08. 

{Afternoon Bution,) 
The following communications were presented : 

1. On Ofticai Motino Fiovbbs. By Prof. E. Looms. 

Prof. L. said, there is an amostng optical experiment frequently exhib- 
ited by means of a small figure— « mouse, for instance — ^worked in 
red worsted upon a green ground, or worked in green upon a red 
ground. When this 6gure is moderately illuminated by the light of a 
candle and gently agitated, the mouse appears as if in motion upon the 
canvass. Having met with no explanation of this experiment which is 
entirely satisfactory to mj mind, I have mstitnted a series of new 
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•xperiments, in the hope of deducing from ihcui a plausible theory. 
The following are a few of the experiments : — 

First. If we place a red circle of half an incli diameter upon a green 
ground, moderately illuminated by the liglit of a ciin lh . ifitr directing 
the axis of the eye steadily npon the circle for a li w seconds, it 
appears of a paler red than ordinary ; but if we direct lIiu axis of the 
eye a little to one side of the circle, "vve see it of a deeper red lhau 
ordinary. As often as the axis of tlic eye returns to the circle, it 
appears pale ; the moment it i;» thrown oS, the circle appears uf a very 
deep red. 

Second. If we place a grt^en circle upon a red ground, when the axis 
of the eye is directed upon it, the circle appears of a darker gi ecu than 
ordinary ; but if the axis be turned a little to one side, it appears of a 
brighter green than ordinary. The dark green and the light green may 
be made to succeed each other at pleasure, by a slight motion of the 
axis of tlie eye. If tlie axis of the eye be thrown a little above the 
circle, it appears liglit ; if it be directed fairly upon the circle, it 
appears of a dark green ; if the axis be thrown a Uttle below the circle, 
it appears light. 

Third. If the axis of the eye be kept fixed in one position, and the 
circle be moved up and down, then when the circle coincides the 
direction of the axis, it appears of a dark green ; but in every otlier 
position, it appears* of a light green. An oscillatory motiuu of the 
circle, tlierefore, causes the appearance of a dark shade of green passing 
over it. 

i'ourth. When the ]a.>t experiment is repeated with a red circle upon 
a green ground, the appearance is tliat of a light shade of red passing 
over it. 

Fifth. If instead of a circle we employ a figure of a small animah 
when the card is agitated the appearance is that of a shadow passing 
over it, and we receive the impression of an animal in motion. 

Sixth. If a blue color be substituted for green, in each of the above 
experiments, the effects are nearly the same. Indeed, certain shades 
of blue and green cannot be distinguished from each other by candle- 
lighl. Number one is thought to be the luiidanit ntal experiment from 
which all the otliers naturally follow. This experiment appears to be 
tolerably well expla Kd, by supposimg that the "foramen ceutrale" is 
less sensitive to red light than other parts uf the retina. Accordingly, 
when the axis of the eye is turned directly upon the red circle, it 
ftppcar:> dull ; but if the axis be thrown a little to one side, the red 
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appeals much deeper. When tbe axis of the eye is Urned upon the 
green circle, it appears darker — that is, less vivid; but when the axis 
is thrown a little to one side, the green appears more brilliant. 

Seventh. These experiments will onlj succeed with certain combimi* 
tions of colors. Red must he combined with green, or blue, or purple. 
Orange must he combined with light blue; yellow with a very light 
blue, green with red, blue with red, violet with red. Considering that 
none of the colors used in these experiments are the pure colors of the 
spectrum, it is thought that in each of these combinations one of the 
oolors may be pronounced complementary to the other. The reason 
why complementary colors must be associated, probably, is, that when 
the eye is strongly impressed with any color, it becomes particularly 
sensitive to its complementary color. Hence, although we may obtain 
similar results with a green circle upon a white ground, the changes of 
tint are but slight, and would not be noticed unless particular attention 
were given to the experiment. The changes are most striking when a 
green circle is placed upon a red ground. 

Why do not these experiments succeed equally well in daylight? 
The eje appears to be most sensitive to slight changes of shade when 
it is not excited by a very strong light. Hence these experiments 
succeed best with a moderate illumination. They do not succeed well 
la a strong light, whether it be gaslight or daylight. The eye is most 
sensitive when screened from the direct eflfect of the lights and these 
experiments succeed best when the back is turned towards the source 
of light. The experiments, therefore, succeed but indiflferently when 
the light comes from a great number of candles in different parts of 
the room, or from the diffuse light of day. The effect of the oomple* 
mentaty color, in deepening the tint of any object, may be shown by 
placing a stripe of green, half an inch in breadth, upon a red ground. 
The centre of the stripe appears much lighter than the margin. 

Professor Looms exhilnted specimens of the various colors worked 
in worsted on cards. 

Some converaation ensued between Piof. A. D. Bach;; and Prof. 
LooMK. They had bolh fnilecl to obtain the efFt*ct with p:iper, colored 
to resemble llie worsted work, and Prof. liACHi: expressed tl>e opinion 
that the pile of this species of fabric was esseutiully connected, with, the 
phenomena. 
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2. On the Influence of TrMPEnATi-RE in the Ar^nr.r tion of Light. 
By WoLcoTT GiBBfl, M. D., Professor of Chemisiry, Free Academy* 
New York. 

In a memoir on the production of Ligbt by Heat, Dr. Draper has 
endeaTored to »liow tliat when any substance is heated so as to become 
Inminous, the refrangibility of the Inminous rays» or» more strictly speak* 
iDg, the proportion of the more refrangible rays, increases with the tem-^ 
perature. The observation of Dr. Draper led me to study the order of 
succession of the colors which are developed in certain chemical com- 
pounds by simple changes of temperature, unaccompanied by chemical 
or by permanent physical change; and I believe that I have succeeded 
in establishing a principle which is not unworthy of notice, when we 
consider the great imperfection of our knowledge, both of the theory 
and of the phenomena of the absorptton of light This principle may 
be stated as follows : — In the case of those substances which undergo 
changes of color upon the application of heat, the refrangibility of the 
reflected rays diminishes with the increase of the temperature, or other- 
wise. The absorption of light, consequent upon the elevation of tem- 
perature, proceeds from the violet towards the red end of the spectrum. 
In support of this statement, I here give a list of substances, together 
with the changes of color which they undergo wheu heated. For this 
list, I am indebted chiefly to Qmelin's Handbuch der Chemie. 

Hyponitric acid. 
Titanic " 
Tantalic " 
Niobic " 
Pelopic " 
Molybdic " 
Peroxide of tin. 
Oxide of zinc, 
Peroxide of antimony, 
Oxi'le of iiitiiiiony, 
Antimonic acid, 
Timi^stic acid, 
Cliroinic ncid, 
Cbromate of potash, 

" soda. 
Bisulphide of ars^^iiic, 
» Oxide of bismutb. 



colorless 
while 



M 
<l 
U 
«l 
« 
U 
f< 
If 



palc-rellow 
lemon-yeliow 



orange 



lemon-yellow 



oranire 



pale-yellow, oraoge-red. 
lemoQ-yellow. 



«< 

4* 
<« 
$t 



ornnge-yellow. 
IcmoD-yellow. 



lemon-yellow 



brownish-ycllovr. 
orange-yellow, 
red. 

aurora-red. 

« 

red -brown. 

orange, reddish-brown. 
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Sulphide of oadmium. 


it 


brownish, kermes-red. 


Oxide of lead. 


yellow 


brownish-red. 


Chromate of lead. 


** 




Peroxide of mercmj, 


brick-red 


blood-red, brownish-black. 


Cinnabar, 


Bcarlet 


carmine. 


Sulphate of mereury, 


white 


yellow, red. ' 


Basic nitrate of do.. 


yellow 


red. 


Oxybromide of lead. 


«< 


lemon-yellow, reddisli-yellV* 


Iodide of lead. 


lemon^yellow 


reddish-yellow, brick-red. 


Iodide of siWer, 


yellow 


<vange-yeIlow. 



It will be seen Ui!it this list contains nearly lliirly different substances 
of various constitutions, and vnrvin'^r in color at ordinary temperatures. 
In nil these cases, the principle btated holds good. It is proper also 
to mention, that in all these cases cited the change in color is strictly 
dependent on the increase of temperature ; and that the colors succeed 
each other in the inverse order when the dilVeient substances fncationed 
are allowed to cool, the body finally regaining its original color. 



3. On a Mode of effeotixg the Achromatism of tmk Tklescofe, 
BT LsNSifs OF THK SAME DispKRSivfi PowsB. By G. P. BoxD, Cam- 
bridge. 

[iiTol reeeived,] 



4. Nona on the Paoorsss of thb DxTBioairATiOHr of Diffshbfos of 

LOFOITimS BBTWXBV GSEKKWIOH AND OaIIBBIDGB, VOX THE COAST 
SUEVKT, BT W. 0. Boim, DiRXOTOR OF THB OaUBRIDQB ObBSRVA- 

TOBT. By G. p. Bond, Cambridge. 

Mr. Bond stated that, in the absence of his father from the meeting, 
he had been requested by the Superintendent of the Coast Survey to 
mention some of the methods employed in the expeditloo, and the resulta 
thus hr attained. 

The expedition was undertaken by Mr. W. C. Bond, the Director of 
the Observatory at Cambridge, at the expense of the Coast Survey. 
The chronometers were transported between Boston and Liverpool 1^ 
the Canard line of steamers. The first voyage, with forty-seven 
chronometers, was made in August, 1849. Foarteea voyages with 
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sixty chronometers, have been computed, giving a lougiiDde of the 
observatory at Cambridge 4^' 44"* 30*^1 west of Greenwicb. 

This result is not regarded as 6iial. It is proposed to prosecata the 
enterprise with snch improrements as have been suggested by the 
trials already majie. 



FIFTH DAY, FRIDAY, AUGUST 23, 1850. 

SSCnON OF CBKMISTET AKD mVBBALOOT. 

{^Mornmg Session.) 

The Section met at 10 A. M. in its usual place. Prof. W. B. 
JoHNBOK havmg been calleS to the chair, and Dr. R. £. Bogbsb as Se- 
cretary, the following communications were made 

1. Ok the Absorption of Carbonic Acid by Acids and Saline 
Sou TTox?!. B}^ Profs. W. B. Bou£BS and B. E. Boqkbs, of the 
University of Virginia. 

In this communication we propose to embody the results of a series of 
experiments on tlie absorption of carbonic acid, begun some years ago, 
and of which the first part has already been published in Vol. VI. of 
the American Journal f Scien4X. As that paper contains a minute 
description and a drawing of the apparatus us^ in our experiments, 
together with an account of the various precautions and corrections 
adopted to secure accurate results, we may dispense in this place 
with any description of our process, referring for such details to our 
previous communication. 

The following table embraces nil the results of our experiments made 
at the temperature of 60**, including those with water. Our former paper 
gives the detail of numerous observations of the absorption of carbonic 
acid by this liquid at other temperatures, from 32 as high as 212. The 
numbers in the table are the mean, in most cases, of four experiments, 
and in no instance of less than two. So uniform was the action, and 
so consistent the indications of our apparatus, that the successive 
experiments with the same substance rarely differed as much as one 
per cent of the volume absorbed, and in no instance was as great as 
two per cent. 
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Table of the volumet of Carbonic Acid absorbed by one volume of various Utjuids 

at 

•Water, ... - 1-005 

Sulphuric Acid, S. G. 1838, • - - * - 01)10 

Nordhamea Add, • 1*255 

HydrocUorioAcia, a G. l-206» - 0*580 

Nitric Acid, S, G. 1-366, .... 1-245 

Acetic Acid, S. G. lt»77, .... 1 042 

Oxalic Acid, Saturatod aoL - - • - O'H'iO 

^ Tartaric Acid, " «<--.. 0-553 

Citric Acid, « . . . . 0 590 

Chloride of Sodimn, *' " - - - - 0*265 

Chloride of Galoiuns ' •« . - - - 0*097 

Chloride of MogQenuva, ** «... - 0*852 

Chloride of Barium, " <«.... 0-173 

Chloride of Pota>v-l I in), " 0-605 

Chloride of Amruumuiu, '* •*..-. 0*775 

Sulplwtc of Soda, ** 0 485 

Sulphate of Pot•^M^ ««.... o*705 

Sulphate of Magnetia» " « . . . . o*158 

Potash Alum, ♦* « , . - - 0*768 

Protosulplintc of Iron, ** " . . . . 0-345 

SnJphate of Copper, ** «».... O SlO 

Sulphate of Zinc, " « . . , . o-3'J3 

Nitrate of Ammonia, •* " - - - - 0-540 

Nitrate of PotaMi •* « . . . . 0^48 

Nitrate of Baryta " . . . . 0*862 

Chlonite of Potasaa, *♦ «... - 0*870 

Yellow Prussiate of Pota«a» « . . . . 0-615 

Bichromate of PotnsiiMi, '* *' - 0'«r)5 

Biturtrate of Potaaaa, ** 0 yyO 

Acetate of Soda, " •* - - - - 1-370 

Fhoiphate of Soda, *' ««.... 0*885 

Oxalate of Ammonia, ** « . . . . 0*905 

H-eyonide of Uerouiy, ** . . . . O'MO 

To facilitate the comparison of our results witli those of Sau-sviro, 

we add the following^ table, including all the acids and saline solutions 

of Saussurt 's list, except the nitrate of soda, on which we have made 
no experiments : — 

a JL 

Sulphuric Acid, ... 0''45 ... 0*94 

Tartaric Acid, .... 0 4 1 . - - 0-56 

Cliloi id.' of Sodium, - - - 0-329 - - - 0*255 

Chloride of Calciuni, - ♦ 0-261 - - • 0-U»7 
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a H- 

Cblorido of PotaRanim, - • 0"rtl • - - 0 GO 

Chloride of Amtiiouiuio, - - 0 76 - - - 0"77 

Sul]ilmlc of Tjotaefla, - - 0*62 ... 0*70 

Potaiab Alun^ .... 0'70 • • • O^S 

Nitrate of PoluH, . . . O-S*} ... 0*74 

Except ill the case of sulpluiric acid, nordhausen acid, liydrochloric 
acid, and nitric acid, the carbonic acid gas submittc!d to absorption 
was not previously dried, but, as shown in our former paper, was in a 
state of saturation %viLh a(jucous vapor when brought in contact with 
the absorbing liquid. By applying tlie formula v = V. —^J, the 
volume of moist c^as whicb disappeared might readily be reduced to dry 
gas, and with this \iew, observations of the barometer were made at 
the time of each experiment. As, however, the ratio which repre- 
sents the proportion uf the dry to the moist gas, is also the proportion 
of the gaseous pressure in tlie two cases, it w ill follow, according to the 
law of Dr. Henry, that the volume of dry gas absorbed under the full 
pressure of the dry gas, must be e(|ual to the volume of raoist gas 
which is absorbed under the reduced pressure due to the mixture of 
aqueous vapor. Hence, the numbers obtained in the table represent 
truly the volume of dry gas absorbed by the unit volume of liquid. 

In the experiments with sulphuric acid, and the other acids above 
mentioned, the gas was conducted in a stream of small bubbles through 
a column of fculphuric acid before ii was allowed to enter llie apparatus. 

The saline solutions employed were prepared by dissolving in pure 
water, deprived of air, by boiling as mucli of the salt as it would take 
up at the temperature of about 80', an I then suffering it to cool in a 
close vessel down to the standard temperature. The solutions were 
thus in contact with an excess of the solid, and could not fail to be 
flaiurated with the salt when used. 

In many instances a slight rise of temperature was noted in the air of 
the flask early in the progress of the absorption ; but the continued 
vibration of the flask in the midst of a large mass of water, kept at the 
standard temperature C0\ ])revente(l tliis change from amounting, in 
any case, to more than two or three tenths of a degree, and liad the 
effect of restoring the air of the Ihisk to the sLaudard ttmperuture 
before the absorption was measured. 

0/ the Absorption by Sulphuric Acid, 

The amount of CO^ absorbed by thia liquid, viz., uinety^four per isent. 
ol the bulk of the sulphuric acid, was bo unexpected a result, thai on 
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OUT fint trials wa were unwilling to admit its correotness. Bat witb 
chemically pure acid* numerous experiments, repeated on varions occa- 
sionsy have led to the same numerical determinaUon. This is more than 
twice the amount absorbed in Sauasure's experiment. 3at the difference 
is readily accounted for by the form of his apparatus almost precluding 
any agitation of the acid with the gas, while the tme>esnlt can only 
be obtained by brisk and continued agitation in an atmosphere of the 
carbonic acid of unvarying tension. With our apparatus, we find it 
easy to complete the operation in twenty minutes, the results of the 
successive trials rarely differing as much as one-half per cent. 

As, however, some doubt has been intimated by an English chembt 
as to this great absorbent power of sulphuric acid, we will here cite 
some experiments made with such simple means as are accessible in 
evety laboratory, which, if repeated, will serve to demonstrate the point 
In question. In none of these eiperimenis, however, is the full absorp. 
tion reached, as,, from the nature of the apparatus, this was improcii- 
cable. 

1. One cubic inch of pure sulphuric acid, sp. gr. 1*83B, was placed in 
atest>tube, and a stream of dry carbonic acid gas was passed through it 
for five minutes. On heatmg the liquid by plunging the tube in boiling 
water, bubtjles of gas were evolved, but not very copiously ; but the 
temperature being raised still higher by a lamp, a very brisk efferves- 
cence arose, and the gas continued to be evolved for several minutes, 
forming a deep foamy layer at the top of the liquid. This scientific 
experiment proves clearly enough that a larger volume of the gas is 
absorbed by the acid while allowed to bubble through it, and points to 
what takes place in the drying apartment of the instrument of Will and 
Fresenius. 

2. One cubic inch of the same acid was introduced into aground stop- 
per bottle, and briskly agitated for a few minutes with the gas. It was 
then transferred to a graduated tube over mercury, the column of the 
latter standing ten inches above the level of the reservoir. This relief 
of tension caused at first a free escape of the CO, from the liquid. One 
cubic inch of previously boiled water was now let up, which, by raising 
the temperature, occasioned a still further evolution of gas. When this 
had ceased, alamp*flame, applied to the upper part of the tube, lil>erated 
a large additional volume, and the liquid continued to yield bubbles of 
the gas even after bong boiled for several minutes. When cooled at 
the temperature of the surrounding air, 15**, the instrument was trans* 
ferred to a deep reservoir of water. The levels being adjusted, the 
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Tolame of gas was found tobeO o 2 cubic inches. Of this, ail but ft 
Tery minute bubble was absorbed by agiUition wilh the water. 

Lest it should be supposed that in this, and the other expcnmento 
in which the acid liquid was boil el in contact with the colamn of mer- 
cu]y»80me sulphurous acid might h ive been generated, we repeatedly 
performed the same experiment with boiled water and uachtn^ auU 
phuric acid, and although the liquid was kept for many minutes in ac< 
live ebullition close to the surface of the mercury, t h only gas evolved 
was a small bubble, and this was not readily absorbed by water. 

3. Oiie cubic inch of pure sulpliuric acid was formed hit > i l;;! aduated 
tubs. Carbonic acid was mide to fill the rest of the space by displace^ 
ment, and the whole was then quickly inverted over mercury. When 
the acid thus in contact with the gas was briskly agitated, the column 
quickly rose, and in a few minutes 0 5 cubic inches was absorbed. The 

'vp' n in 3nt was discontinued when the absorption amounted to abont 
0" 7 cubic inches. 

4. A cubic inch of the same liquid was placed in a Liebig apparatus, 
and the whole counterpoised carljanic aciddi ied by transmission through 
SO,, was then made to bubble for fifteen minutes throui;!] tlio bulbi. 
The gain of weight was found to be 0 3d grains. The sulphuric acid thus 
ehaiged with thegis was transferred to a graduited tuba over mer- 
cuiy, when the gas immediately began to escape. On adding a little 
water, and applying a brisk he;it to the acid, a volume of gas was evolv- 
ed amounting to 0 73 cubic inchci^. of which, except a minute bub- 
ble, was re-absorbed by water. This falls a little siiort of the amount 
indicated by the gain of weight 0*36 grains, a result due to the imper* 
feet separation effected in the last operation. 

The force with which sulphuric acid retains the absorbed carbonic 
acid, even at an elevated temperature, is illustrated by the following ex- 
periment : — 

One cubic inch of sulphuric acid, like the preceding, wassatarated 
at 60*^ with the gas. The phial conUiining it was then exposed for 
fifteen minutes to the temperature of boiling water, by immersing it in a 
large capsule in which water was contained in active ebullition ; minttlB 
bubbles of the gas were diseni^air,' 1. but nothing approaching an effer- 
vescence touk place. Tlie loss of weight was 0 6 of a grain, which is 
less than l-7th of the whole amount of gas united with the acid. 

Error incident (n (he iiae of Sulphuric Acid^ as an aqcut fur drying 
Carlouic Acid (ras, when (hf (juanHhj of the Gas is lo he estimated. 

The remarkable desiccating power of sulphuric acid has, as is wel 
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knowiiiledtoita employment in certain processes in which carbonic acid* 
And other gases, are to be deprived of their associated aqaeons Taper 
before being measured or est! milted by weight. In the apparatus for 
determining the nmount of CO^ in the atmosphere of hospitals or other 
places, as described by Orfila, the air is made to traverse tubp> charged 
with SO 3 before passing into the Liebig bulbs, in which the CO, is ab- 
sorbed. So in the researches of Roussrngnult and Leroy, on the pro- 
portion of CO, in the air of Paris and Andilly, those of Le Blanc on 
that of the air of confined places and mines, and tho<;*^ of Andral and 
Gavarret on the amount of this gas eontfuned in the air expired from 
the lungs, sulphuric acid is used as a means of drying the air before 
exposing it to the potash solution. 

In the ingenious instrument of Will and Frosenius, for determining the 
carbonic acid of alkaline or other carbonates, the gas is disengaged by 
the re action of SO,, and is compelled to traverse a considerable 
volume of this acid before making its escape into the air. 

It is evident that, in all these arrangements, some carbonic acid must 
be retained by the liquid, yet it would seem that chemists have not con* 
templated such a result, for in the various published details of the pro* 
^Sessee here spoken of, no reference is made to this source of error, and 
the passage of the gas through the 80 3, without any absorption, ap- 
pears to be assumed as an established fact. 

To show that the amount of absorption in these cases may be too 
great to be neglected in exact raearckt we cite the following experi- 
ment: — 

To a small two-necked bottle, charged with two cubic inches of 
SO,, and counterpoised before the experiment, was ncl ipted a long dry- 
ing tube, filled with pure freshly prepared chloride f Icium. A ca- 
pacious flask, charged with diluted hydrochloric acid, and furnished with 
a bent tube, was connected with the other end of the drying apparatus, 
the connections in both cnsos hcin^ made by gum elastic tube. A 
second tube was attached to the bottle by its other opening, for the 
escape of the gas. In terminating the experiment, an aspirating arrange- 
ment was adapted to this second tube. The CO, transmitted through 
the SO 3 in these experiments, was evolved from perfectly pure calc 
spar, introduced successively in small fragments into the flask contain- 
ing hydrochloric acid. 

To test the dryness of the CO^ , after transmission through the long 
drying-tube, we attached to the latter a short tube with chloride of cal- 
cium previously counterpoised. This aeqnired no sensible increase by 
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the passage of a large volume of the gas ; wc, therefore, conclude thai 
no moisture could pass into the bottle containing the SO 3. 

The amount of calc spar used was fifty grains, and in repeated trials 
we found the gain of weight of the SO 3 to vary but little from 0 63 of 
a grain. This corresponds to 1 43 gnuos carbonate of lime in the 50, 
and wonld involve an error of between two and three per cent, in compU' 
tin J the guantUy 0/ carbmate from the amoiuU 0/ dry carbonic add 
evolved. 

By a very prolonged aspiration of dry air through the SO,, the 
greater p irt of ihe absorbed CO, is removed. But care most be taken 
at the sAtnc time to guard against the introduction of moisture with the 
air, by attaching an ample drying-tube, through which theurmay enter 
the vessel. This last precaution ou^ht iie?er to be dispensed with in 
using the instrnmcnt of Will and Fresenius. We have found thataapi' 
r^{\ng direcilg into the Hask from the external air, the apparatus ceases 
to lose weight, while a considerable portion of the CO, still remains in 
the SO,, the addition of weight by moisture balancing the loss of the 
escaping gas. 

In the drying apparatus of Oi-fil.i, and other similar arrangements for 
estiniatinL: the CO^, of air, the volume^f SO, used is probably not 
greatly le>^R than in the above experiments. From its extensive imrface 
in contact with tlie passing air, as well as the slowness with which the 
latter is transmitted, we may fairly infer the absorption of CO, to be 
larger. 

]f we assume the average amount of 00^ in the atmosphere at 
the whole of this gaa contained in five cubic feet will be something 
less than three cubic inches. This volume of air passed through the 
drying tubes containing SO,, would scarcely deposit less than one 
cubic inch, and thus the estimated amount of CO, present in the air 
would fall below the truth by one third of the wbde quanlity. 

Nittic Acid, — ^In our experiment with this liquid, the absorption 
was very rapid, and terminated in about five minutes. By continuing 
the agitation, the movement of the column was reversed, and the flask 
was found to be filled with vapors of nitrous acid. On expelling the 
nitrous fumes by blowing into the flask, and then rechaiging with car* 
bonic acid, a further expansion took place, accompanied by the escape 
of nitrous gas. The nitric acid employed, although not of the fuming 
kind, was mingled with some nitrous acid, which at a certain stage 
seems to have been displaced by the absorbed carbonic acid. 

Hydrochloric ^ct<f.— The first stage of these experimenta presented 
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an anomalous effect. The gas in llie flask was mucli expanded, causing 
a considerable f1epies<ion of the mercury in tlic near limb of the mea- 
saring instruraeut. ^S'h^ n at its maximum it amounted to twelve cubic 
inclies, the re[:ful;ir absorption quicklv followed, which was at first quite 
rapid, but soon became very slow, ;md c<Msod aUoL:('thcr in about ten 
minutes. Thi? expansion is no doubt due to the sudden ascent of gas- 
eous hydrochloric acid into the atmosphere of dry carbonic acid gas, 
in accordance with D.ilton's law of iseous diffusion. Something of 
the same kind, doubtless, occurred in ihr hcg^inning of the experiment 
with nitric acid, but was nut observed on account of the very rapid ab- 
sorption of the gJiij by this acid, and the feeble diffusion of nitlio acid 
vapor, compared with that of hydrochloric acid. 

The rapid and lar^^e absorption of carbonic acid by hydrochloric 
acid, is well seen by inverting a tall glass filled with the latter in a 
capsule of the same, and placing a fragment of calcareous spar be- 
neath. The bubbles, abundantly e%'olved below, will be greatly re- 
duced, and but a small part of the disengaged gas will colleot at the 
top. 

Chloride of Calcium. — The solution of choloride of calcium was 
made by adding calcareous spar in small fragments to pure, somewhat 
dilute hydrochloric acid, previously boiled. The clear solution was 
decanted from the remaining spar, and evaporated until sufficiently con- 
centrated to deposit some of the chloride as it cooled. At a ^temper- 
ature of 10°, it was transferred to the bottle in which it was to be 
kept during the experiments. When, by immersion in the main cistern, 
this vessel was brought to the standard temperature, a portion of the 
chloride collected in crystals at the bottom, and thus enabled as bj 
agitation to insure the saturation of the liquid when used. 

In nearly all the experiments with other liquids, the time required to ter* 
tninate the absorption was so short, and therefore the change of temper- 
ature in the measuring tubes so small, as to make the correction due to 
thb cause quite insignificant. Usually this change did not exceed 
and, in many instances, was only j\ of a degree ; and as it operated upon 
arolumc of gas of from 1 to 1*5 cubic inches, it conld not, even assum- 
ing the highest numbers here mentioned, be more than about jjj^ih 
of a cubic inch, which is far within the limits of the errors of observation. 
In these cases the observed absorption is set down as the true. - Bnt in the 
eiperiments with the chloride of calcium, the entire absorption being 
very small, and the time occupied in agitation so great (35') as to allow 
of a more considerable change of temperature in the measuring tube, 
20 
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it became necessary to apply a correction for this change deduced from 
the observed temperatures aad kaowa dimensions of the instrument. 
In all such cases the number in the table has been corrected. 

Chloride of Magnesium. — The solution was prepared by adding pure 
carbonate of magnesia to dilute hydrochloric asid, until, on heating 
the liquid, no effervescence was produced. It was then concentrated 
by gentle boiling, so that when cooled to about 70'^, it deposited a part 
of the chloride. Lest in the process of evaporation any of the mag- 
nesia should have been deprived of its carbonic acid, a few drops of 
h) di uchloric acid were added, ou transferring the bottle from which 
it was to be used. 

Phosjiliiiie of !Soda. — The salt employed was such as we were using 
iii the laboratorv, and gave no distinct evidence of the presence either 
of an alkali or aa ulkiliac cai b jiuiie. Uaingf it in this state, we found 
the absorption to be enormous, aiul .^uch as could only be explained by 
the presence of an alkali. RojecluiL; liii^ lii;>t result, we rendered the 
satuniLed buluiioa sligliLly acid by tlic ^i lJition of phosphoric uciid, and 
in thiri state it gave the result recorded m ihe table. 

Acetate of Soda. — ^The solution employed in tlie first instance was 
made from a very pure crystalline acetate, prepared by adding pure 
carboi.;iie of soda to acetic acid. Finding the absorption very great, 
the buluUon wai acidulated with acetic acid, and re-crystaliized by gen- 
tle evaporation. A new solution w is m;ub' with the product, and ta 
this a drop or two of acetic acid was added, so as to impart, lu Liie 
liquid a decided acid reaction. With this saturated solution the result 
given in the table was obtained. 

That none of this great absorption was due to the presence of alkaU 
or carbonate in the liquid, was made apparent by the following experi- 
ments. The solution thus cliarged was withdrawn from the flask, and 
heated in a test tube. Violent effervescence occurred, until, by boiling 
for some time, all the free carbonic acid was liberated. On adding 
hydrocliloric acid, and again heating, not the slightest disengage ment 
of gas could be perceived. Supposing alkali to have been present in 
the solution, the carbonate formed could have been detected by the es- 
cape of gas ; and had the solution originally contained a carbonate, 
the same result would have occurred. We are, therefore, satisfied 
that the above numbers represent the absorption by the solution of 
acetate. 

Tartrate of Soda and Polassa. — Finding in our first trial with this 
sail a verj extraordinary and contiuued abaorptioUf we disconliQued 
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the experiment, under the impre^si jn th it the salt employed contained 
free alkali. We next repeated the trial wiih a similar solution, slight!)' 
acidulated by tartaric acid ; but still found the «aine result. At first 
the absorption was very rapid ; aitei \v;irds it became slower, but con- 
tinued steadily to proceed. On examining the liquid in the il;i<k. we 
found it to have become milky from a fine granular precipitate, which, 
after a time subsided to the bottom. To examine the effect more com- 
pletely, we introduced some of the same solution into a small ilask. ;ind 
passed through for some time a stream of CO^ from the pipe of tlic 
gasometer. The same milkincss gradually showrd itself, and at lengih 
quite a copious precipitate of a white granular salt waa collected at the 
bottom. Separating this by tiliiati jn, we found it to be but slightly 
soluble in water, and to have strofij; a id reaction. The clear liquid 
from which it had been separated was now evaporated to concentra- 
tion. On the addition of hydrochloric acid, it effMrvesced rapidly. We 
infer, therefore, that in these experiments thf^ Cn^ di-^placed a portion 
of the tartaric acid to form an alkaline carbonate, at the same time that 
the tartaric acid formed the comparatiTely insoluble super-tartrate 
which was deposited. 

On comparing the absorbent power of the different sallnt solutions 
included in our table, it will be romnt kf»d that, in general, those which 
contain the largest amount of dls^oived salt, absorb the gas in least 
quantity. A closer examination, however, will show that the absorp- 
tion is not controlled by this condition alone. Substances rf very differ- 
ent solubility give solutions of the sanv absorbent power. Thus the 
solutions of the nitrate of baryta and chlorate of potassa contain weights 
of these salts in the ratio of about 4 to 3, and are yet equally absorb- 
ent. Again, the solutions of nitrate of potassa and potash alum con- 
tain these salts in the ratio of 5 to 7, and yet the absorbing power of 
the former is 0 V48, and that of the latter 0 763. These various forces 
of absorption rnnnot at present be reduced to any simple law ; but 
they are, doubtless, dependent in part upon the chemical relations of 
the dissolved matter and gas, which are brought into mutual activity in 
absorption without baing productive of any true chemical combination. 

Professor Horsfohd inquired whether it was apprehended by the 
authors that the quantity of carbonic acid that would be retained by the 
liquids, in (be process of Will and Freaenius would impair the accuracy 
of that process for technical purposes. 

Br. B. R BooBRS replied that while it might not be serious enough 
to he important m the examination of the commercial carbooates^ jet 
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the error was quite too great to be admissible in delicate aoaljtical 
processes, and especially in the determinatioa of equivalents. 

2. Oh a mw HcfBoo of DBooMFoaivG SiuoAni iir fm Pftootas or 
AvALTBu. By Hbkbt Wubis, of Hew YoiIl 
Having had oceaeion in the oonrae of sonio reiearebei upon the green- 
sand of New Jersey, wluch wQl be p roeent e d to the Ainodation here> 
after, to obMrve Um fnoility with whioh thai eabetance » deeompoied 
by a fusion with' ehloilde of eakiMit it oooarred to me that this pith 
perty of the earthy diloridee n^t ho fipplioable b the analysis of 
minerale. 

Some experimente were aoeoidbgly made with feferanee to thia 
supposition. Fetapar and hornblende were fneed with ehloiide of ealei- 
nm, and it waa found that the maaeee thua fonned could be entiidy 
decomposed by hydrochlorio acid. The,nae of chloride of caldiim ii> 
howerer, obviondy attended with eereiai inconveiuences, such aa its 
deliqneecent properties, and the wunraidahlo introdootioii of a hnge 
quantity of ammoniacal aalte mto the aolnlion» in the aepnnlion of the 
lime from it. 

Chloride of hnnom waa therefore sahetituted> and the lendta of 
experimente upon thia re-agent were completely euooemfuL 

The chloride of barium of oommeroe often containa lead, resulting 
probably from the leaden Teieele in which ft is oryatalliBed. ttk necee* 
sary in thia oaae to paaa sulphuretted hydrogen through ita solutioD. 
Thb solnlion is then filtered, recrystaHiied, and the wadied crystals, 
dried on the sandbnth and ignited, to drire off the water of crjrstalliBi- 
tton. The pure chloride of barium thus obtafaied, ia pulverised, and is 
then prepared to be used for the purpoee here proposed. 

Ohkride of barium may be Aned in a platinum crucible by a blast 
lamp» or by an alcohol blowpipe lamp. A mixture of chloride of bari- 
um and chloride of strontium in atondc proportions fuses, however, far 
more easily than either of ita ingredients. Such a mixture is fused by 
the heat of an ordinary Becselius kmp, and more easily, I think, than 
carbonate of soda. Thia ia analogoua to the well known fact, that a 
mixture of carbonate of aoda with easbonnte of potassa fuses more 
easily than either of the alkaline carbonates by itself. I have found, 
moreover, that although aulphate of atnmtia, when precipitated by 
iteelf, appeara in a form somewhat gehtinoas, tedious to wash, and diffi- 
-cult to filter, yet when precipitated in the presence of sulphate of 
harytA,it takes on the finely granular form of the latter, and the corn- 
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bined sulphates arc as cmily washed as the sulphate of baryU when 
precipitated alone. 

The atomic propoi tions of a luLxture of chloride of barium and 
ciiloi ide of stroutiurii, halted for the fluxion of silicates, are about four 
parts of the former to three of the latter. 

The bii-yi iHode of proceeding was found to lie as follows : 
The mineral in fine powder is intioiatelv mixed with four or five 
times its weight of chloride of barium, or of the mixture of chlo- 
ride of barium aad chloride of strontium, in a platinum crucible, 
whicli is then covered, and exposed to a heat sutScieut to fuse 
the mass for twenty or thirty minutes. When cool, the mass is 
loosened by bending the crucible, and allowed to fall into a beaker 
glass. Water is then poured on it in sufficient quantity to di.ssolvc the 
excess of chloride of barium, or chloride of strontium, and the undis- 
solved portion allowed to subside to the bottom of the beaker. The 
clear solution is then poured off into a porcelain dish, and concentrated 
hydrochloric acid is poured upon the residue in the beaker. The 
precaution of removing most of the tarthy chlorides by means of water 
before adding the acid, is necessary, on account of the difHculty 
of decomposing the mass by the direct affusion of strong hydrochloric 
acid, owing to the insolublUtj of the chlorides of barium and strontium 
in this acid. 

After the application of heat to the beaker until the n sidue contained 
in it is decomposed by the acid, itis contents are also traubferred to the 
porcelain dish, and the whole contents of the latter evaporated to dry- 
ness in the usual manner, for the separation of the silica. The tilLrate 
from the silica is precipitated while hot with a slight excess of sulphuric 
acid, kept hot for half-an-hour, and then filtered. The filtrate from the 
sulphate of baryta must contain all the constituenus of the ruineral, 
except the silica, and these may be determined by the ordinary methods. 

When the mineral thus treated contains sulphuric acid, it will evidently 
remain with the silica in the form of sulphate of baryta. A difficulty 
would also seem to occur when the nimeral contains much lime, ou 
account of the insolubility of its sulphate. This last difficulty is, how- 
ever, obviated, in some degree, by the very considerable solubility of 
sulphate of lime in hyilroebioric acid, — a fact which must have been 
noticed by many cheoii.^is. 

The first qualitative experiment was maJe witli a specimen of color- 
leas tratispcuent ortlioclase from New York island. This felspar was 
fused with chloride of barium, according to the above process, and the 
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silica thus obtaioed was foundi upon fusioii with earbonate of soda, to 
be perfectly pare. 

The next ezperiment waa made ttpoii a black crystallized hornblende 
from Franeonia, Kew Hampshire, The nliea obtained from this was 
fomid to contain eoosiderably more than a trace of iron. I do not, 
therefore, Teoture to recommend this process at present for minerals 
which contain a very large quantity of oxide of iron. Many more experi- 
ments wbich time has not permitted me to make, will soon be made to 
settle this question, which I do not consider yet determined. 

To test the chloride of barium process qoanUtatively the mineral 
called pink scapolite, of Bolton, Mass , long ago analyzed by Dr. Jack- 
son, was selected. My resnlU agree entirely with his, except as reguda 
the presence of lithia and oxide of cerium, which careful qualitatave 
examinaUon did not enable me to detect. 

This mineral was found, contrary to recorded statements, to be not 
completely decomposed by concentrated acids, even when finely elatn- 
ated. A determination of the silica, made by decomposition with hydro- 
chloric add, gave the per centage 50 25 ; another, made by fnsion with 
carbonate of soda, gave 47*55. 

Two determinations of the specific gravity, made upon the identical 
portion of mineral which was analyzed, dried at 212° in coarse powder, 
gave the numbers of 2*7002 and 2*7046. 

The results of a fusion with chloride of barium were as follows : — 



9Ui«a 

Aluraiim 
Peroxide of Iron 
lime 

Sodu 

Protoxide of MadDgsnese^ tnoe 



47'e9 

26-76 
2-26 

iT-ai 

7-76 



Oxygen. 

S*478 S4-7B 



12-035 
•68 



\ 

4-82 > 
2*26 t 



12^1 
7«& 



100-77 

Agreemg tolerably well with the received formula of seapofite 

(CaNa)'' Si« + 2 AlSi.*. 
wbich requires for the oxygen of the silica peroxyds and protoxyds 
the ratio 4:2:1, while the above analysis gives the ratio 4 : 2*06 • 
114. 

This analysis was, however, through lack of time, made hastily, and 
will be repeated at the first opportunity. 

This method appears to possess advantages, for decomposing silicates 
which contain both the alkalies, over the ordinary methods of fusioQ 
with the hydrate or with the carbonate of baryta. Hydrate of baryta 
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gmmSif ftcto upon the croeiUe, causing the mass to adhere to il, and 
vfon the affusion of hydrochloric add, any potash which the mineral may 
contain, consequently enlera into oomhination as hichloride of platmum 
and potasaiom, and lemaina with the silica. The carbonate of baryta 
|itoeess requires an intense heat» and is difficult of execution. 

The chloride of barium process proposed in this paper is prohably not 
more laborious than an oidinary carbonate of soda fusion, and is appli* 
cable in cases in which the silicate contains both potash and soda. 



3. On Canadian LocALixres of Ii.menite and Chromic Iron, wrrn 
Remarks upon their Asrot i ations with thk Gold or Canada and 
Oalifobnia. By T. S. Hunt. 

[jVb/ received.^ 



4. An Acooukt or bbvibal nxw Mineral Spioibs. By Prof. C. IT. 

Sbipakd. 

1. Dytyntrlhite. 

Haasive; composition granular, mostly impalpable. 
Fracture even, splinters, but hard to puWeruse. 
Sorfisce almost dull, very little glistening. 

Lustre resinous, feeble; color dark green, grayish or yellowish, 
somelimee mottled with red and black. 
Hardness 3.6 .. . 4.0. 8p. Gr. — » 2.76 . . . 8.81. 

Before blow|Hpe in an open tube, emits moisture and turns whitish. 
Alone before btowpqie in thin fragments, fuses into a white, porcelainons 
glass. Whh hoiax, dissolves slowly into a transparent glass. It is par- 
tially attacked by long boiling in sulphuric acid. It is composed of 







Oxygen. 


Ratio, 


Silica, 


. 47-68 


24-77 


20 


Alumina, - - - 


41-50 


19-39 


16 


Protoxide iron, 


6 48 


1-21 


1 


Water, 


4-83 


4-29 


8 


Juime and magnesia in traces, 









99.49 
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which leads to the foUowiog fonauk; 

This mineral is very abundant in Su Lawrence Co., N.Y., and pro- 
bably iti several of contiguous counties. It occurs in considerabia 
masses in immediciUi connection with the specular iron of that region. 
It ha"? hitherto passed uader the name of Serpentine. The specimens 
from which the foregoing description has been derived, came mostly 
from the town of Rossie. A variety from Natural Bridge in Diana was 
found to possess a very remarkable degree of toughness, to be more 
fusible, and to contain a decided proportion of piiosphate of lime. This 
species appears to exist at Monroe, Orange Co., N.Y., associated with the 
magnetic iron ore beds of that place. The color, however, is much 
darker ; and it has hitherto passed under the name of indurated Talc. 

The name Dysyntribite is derived from the words ^h, {hard ) and 
JSuMTplSu, (to crush,) in allusion to the difficulty ezperieQCed in crushing 
the mineral beneath the pestle to a ^ne powder. 

Primary form, oblique rhombic 
prism M on ^f, about 93** 

Tlic figures m the margin repre- 
sent three crystals with nearly the 
dimensions of the drawings them- 
selves. Their faces are all too dull 
and uneven for determining' the 
value of their inclioatioDS. l^o 
cleavage. 

Fracture conchoidal, lustre of 
fracture shining and resinous. Co- 
lor, yellowish brown, opaque. 
Hardness = 6.5. Sp. Gr. — 5.58 . . . 5.69. 

"When heated in a glass tube by means of blowpipe, it r rncks lo pieces, 
glows as if on fire, emits much moisture, and turns yellow. By itself, 
it is infusible ; but with borax, dissolves slowly into a clear yellow glass. 

It is decomposed with difficulty by long boiling in hydrochloric acid, 
but is easily attacked by sulphuric acid, the solution at first formed sub- 
sequently letting fall an abundant white powder. A portion of the 
solution after being 61tercd was boiled, which induced immediate milki- 
ness, thus eviuciog (bat the metallic acid present was probably the Litaaic. 
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A portaoo of the sulphnrio solatioii was decomposed hy 
ont indicatiDg the presence of iron or maoganefle. Hydrochloiic ecid 
was belled upon the preeipitate, and the lolotioii obtamed on being 
treated wiA ooneeiittated sulphate of potasaa; a very eopioas graiitthur 
wlute predpitate was the tesolt. This vas separated, diasolTed in hot 
water, deeomposed bj ammoiua, and the preoipitate igmted. Its eolor 
was at first pale toUow; but on snbsequent heating, with eiposnre to 
the air, it passed to orange yellow, which led to the mference that it 
was oiide of cerinm (possibly inolnding traees of oxide of uranium). 
Yttria may also be a constituent of the mineral, which besides was 
found to contun traces of lime. 

It occurs m ciy stals and grains at the gold mines of Rutherford county. 
North Carolina, where it is associated with Samarshite, Butile, Brookite, 
Monasite, Zircon, &o. Its name is bestowed in allusion to its locality. 

3. Paracolumbite. 
MassiTC ; diffused in grains, and short, irregular seams. 
Color, iron-black, sometimes with a faint tinge of purple. Lustre 
imperfectly metallic. 
Fracture sub-conchoidal, opaque, streak black. 
Hardness about 5 0. 

In an open tube, deerepitates slightly and OYoIvei a littte moisture, 
which possesses a feebly acid reaction ; but the heated mineral does not 
change odor. Heated in platinum forceps, or on charcoal, it fusee 
readily into a black glass, which is not magnetic. With borax, it dis- 
solves rapidly, and yields a glass which is yellowish-brown while hot, 
but becomes paler on cooling. When decomposed by sulphuric add in 
a glass tube, the glass is corroded by hydrofluoric add. The mineral 
is easQy attacked by aulpbuiic acid, and a heavy white precipitate 
(unmixed with silica) is obtamed. A portion of its filtered solution was 
not rendered milky by boiUttg; nor did the white predpitate erince a 
tendency to traTerse the filter, on the affuabn of hot water. A portion 
of the ffltered sdntiott was decomposed by ammonia, and the predpitate 
of mixed oxides of iron and uranium was treated with carbonate of am- 
monia* which diseolved the latter, and showed its proportion to be 
small, when competed with the former. From these experiments the 
mineral seems to be composed of the oxides of iron and uranium m com- 
bination with a metallic add, which is not the titanic. 

TUs mineral occurs about one mile in a south-westerly direction from 
the TiUsge of Taunton, m Uassachusetts ; dissenunated u exceedingly 
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minute qaaiitilieB ihTOiigb a rerj large boulder of gnnite, lying ui a 
field contiguous to tlie highway. The graoite is almost wholly made 
vp of a peculiar greenish-white feldspar. My atteDtion was first direelad 
o the mioenl by Dr. HiteheociL, at the tune he was engaged In he 
gedogiea] survey of the State. 

It is named from its reeemhknce to eoiomhite. 

4. ffouffkit$. 

Massive; in oblong, flattened, reniform concretions, rarely above 
ftlis of an inch long, with Lotryoidal surfaces. Externally, and to (he 
depth of yVth of an inch, of a milk-white color: within, bluish or reddish- 
white Suucture, curved lamellar, (sub-fibrous,) nearly compact. 
Rather difficult of fracture. Opa(jue ; iubUe faintly pearly, glimmer- 
ing. The concretions often embrace minute crystals of pale red spinel : 
sometimes a t^ingle large and perfect octahedron of this mineral forms 
nucleus for the lloughite. 

Hardness = 2-5. Sp. Gr. = 2 02 . . . 2 03. 

On being heated before tbe blowpipe, it decrepitates. In a glass 
tub^ it separates Into several pieces, and emits abundance of water. 
Alone on charcoal, or in platinum forceps, it phosphoresces slightly, he* 
comes pearly white, but does not melt. With borax, it dissolves into a 
tnmsparent glass, slightly yellowish while hot. The mineral does not 
give the test of phosphoric acid, with boric acid and the iron wire. 
Solution of cobalt gives a deep blue color, after kmg heatmg. 

It b almost wholly soluble (before and after ignition) in the strong 
acids, unattended with the separation of silica. Ammonia throws down 
a bulky white precipitate from the solution. The cleared liquid then 
fails to give a precipitate with oislate of ammoniap but an abundant one 
with phosphate of soda. The bulky precipitete obtained in the firat 
inatence is abotft half taken up by potassa, from* which the hydro- 
chlorate of ammonia preeipitetes alumina. What may be the composi- 
tion of the residue not attacked by the potassa, I have not determiDcd. 
It appears, however, to contain only a trace of iron, and to be whcOy 
destitute of silica. Tbe amount lost 98*33 p. e. by ignition. It, there- 
fore, in the present stage of the tmrestlgatioD, appears to be a hydrate 
of alumina and magnesia, difiering from Gibbsate not merely in the coo- 
tent of magnesia, but physically by possessing a lower hardness and 
apecifio gravity. It also approaohes YSlknerite, but differs from it in 
eontainhig mneh less both ii water and of magnesia. Ita true eheniieal 
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ebaneCer seems to be that suggested above, lad wbioh its minGrakgieal 
asiooiatUm still farther renden probable, vii., as foUows* Ifg Al (spioel) 
with water. 

I met with this mineral about ten years sgo, while on a mineralogieal 
jonmey with the late Baron Yon Lederer» at a loealitj' of yellowish ser- 
pentinoj situated abont two miles from the village of Oibow, in St. Law- 
rence eonntj, N. Y. But my attention has more recently been directed 
to the subject by much better specimens from the neighboring town of 
Bossie, which have been sent to me by ]>r. Franklin B. Hough» of Somer- 
villa, in the same county, in eompliment of whom I have given it the 
above name. 

6. MaartttmoliU, 

Primaiy form, cube ; secondary, a combination of the octahedron, 
with the rhombic dodecahedron. Faces, drusy. Cleavage, cubical, 
not distinct^ Fracture uneven. 

Lustre, adamantine. Color, brownish bUck. Streak, reddish brown. 
Opaque. Brittle. Hardness == 3*5. Sp. 0r, = 8'78 . . . 3*74. 

When heated before the blowpipe, it decrepitates violently, unless 
heated very slowly, when a portion remains on the charcoal, turns 
black, fuseb parlially with ebullition, covers the coal with a yellow pow- 
der, and becomes magnetic ; but the assay remains of black color after 
coolinsr, which is unlike biende under the same circumstances. When 
heated in an open tube, it emits sulphur fumes, and the tube is lined 
with a yellow deposit, which becomes white on cooling. Isydro- 
chloric acid it enuis sulphuretted hydrogen. It dissolves rapidly in 
nitric acid, witii separation of sulphur. 

It consists of 

Atoms. Kntio. 
Sulphur, - 38-65 !»• 5 

Zinc, - - 49- 19 12' 3 

Iron, - - 1216 365 1 



10002 
SZnS + FeS*. 

This mmeral was found bj me when engaged in the mtaerakgiea! 
survey of Connecticut, at the *' China^toce quarry," near Middletown, 
where it occurs in small quantity, imbedded in felspar, along with co- 
hunbite, pitchblende, and various other interestuig minerah. 
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Its name is bestowed in sUosion to its proneness to disintegratioo, 
from M^pfl^fi^, dteojfinff, 

6. Calsfptolik, 

Prunaty form» right squara prism. 
Seoondary forms, as in the figures. 



Surface M not smooth, often somewhat concave ; a more even, and 
feebly shining. Lustre adamantine. Color dark brown. 8trea](,dsrk 
ash-gray. Opaque. 

Hardness s=: 6 5. Sp. Gr. — 4-34. 

Heated in an open tnhe, it yields moistnre» which eihtlnts an add re- 
aetion, and the mineral tmns to a pale yellowish white. Alone^ before 
the blowpipe, it tnms nearly white, hut does not fuse. It does not fnse 
readily with soda; with borax dissolves slowly into a glass which is 
yellow while hot* bat colorless on cooling. "When heated in powder 
with Sttlphoric acid for some tim^ it appears to be completely decom- 
posed, and the glass tnbe exhibits corrosion. 

The quantity of the mineral was too small for a satisfactory exaroina- 
tion ; hut the absence of silica, lime, magnesia, and alamina was ascer* 
tained ; and the probability that the substance is a flno-oolumhate of 
some of the less common earths and oudes, established. 

The mineral was first noticed by me upwards of twenty years since, 
at the chrysoberyl locality of Haddam, Conn., and was then mistaken for 
siroon, under which name it has, I believe, been generslly known in 
cabinets to the present time. It occurs m exceedingly minute crystals, 




a on a from 122 to 124*. 
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diffused through albite, garnet, beryl and chrysoberjl. I possess the 
atme substance also from the China-stone quany in Ihe neighboring 
town of Middletown. 

It is named from KaXMrrof {covered), in allnsion to its long conceal- 
ment from recognition by mineralogists. 

7. Enmanite. 

Primary form, right rhombic prism. M on M » 128°. 
Secondary form, M on M — 123'' 0'. 
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118° 


0' io 118° 30'. 
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Surface of M. rather imperfect, and not pOBseased of a high Inatn; 
the other facet very brilliant. Color bkokish brown^ (resembling oer- 
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tain crystals of tin ore.) Translucent. Color, deep red, (like almaa- 

dine garnet. ) 

llarJiJcss above 6*0. 

But a sinnric crysUU, aud that less than a grain in weight, has tliui 
far been observed. It was attached with albite, and occurred in the 
tourmaline vein in Chesterfield, Mass. The specimen has been in my 
possession for many years, and the description of it deferred in the 
hope of obUiining additional specimens of tlie mineral, which Im* thus 
far been disappointed, with ihe exception of a mere speck in theniashive 
state, and which is also Btt^iclied to albite. 

The species is named from Eu and Mavb^ (rare,) from the suppo&ed 
scarceness of the substance. 

8. Corundopkilite. 

Primary form, oblique rhombic prism. M on M about 120^, F on 

W y?'' 30'. 
Secondary prism, M on M' about C0° 0'. 

P ** 07° 30'. 

a " 88° to 89^ 
V " 122° 30'. 




Cleavage parallel with P, highly perfect : also traces paraUel with M, 
and the shorter diagonal of P. 

Lustre, common pearlj* vpoD perfect cleavage faces. 

Color, dark leek green, passing into graj and greenish black. Streak 
corresponding to color. Translucent 

Sectile. Thin lamiose flexible, but less so than talc. 

Hardness « 1*5 • . . 2 0. Sp. Gr. — 2 862. 

Compound vdrkdcs. — The imperfectly stellular groups, coluriia,ir, 
implanted on corundum ; also, spreading out into flat individuals which 
are iaterlamioated with corundum and emery lite. 
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It aflfords a little nioi«>lure when heated in a glass tube. Alone, be- 
fore the blowpipe, it instantly turns black, and melts, without phos- 
phorescence, at the extremity, into a shining black globule. It dis- 
solves rapidly in borax with eflervescence, into a clean bottle green 
glass. In analyzing 0146 gramme of the mineral, I obtained in the 
100 parts, of sihca 34.75, of profoxide of iron 31*25, of alumina 8'55, 
and of water 5"47. Thus making the lo&s nearly twenty per cent., a 
portion of which I ara inclined to attribute to the alkalies. Neither 
lime nor magnesia was detected in the mineral. 

My notice was first called to this substance as occurring in the largo 
lump of blue corundum, (25 lbs. weight,) found by Hon. Mr. Cliiig- 
maa near Abbeville, Buncombe county, North Carolina. The crystal 
above figured, though very perfect, was exceedingly minute, (less than 
^th of a grain in weight,) and was completely imbedded in a crystal of 
emerylite. Mr. Nuttall has called my attention to the mineral here de- 
scribed, as of frequent occurrence along with the carnatic corundum. 
He had noticed it as a peculiar variety of mica. 

It is named from tlie words corundum and 91X05 (a friend), because it 
appears to be an associate of that mineral. 



ff. On nw LOOAunu or Aubrioah MimRAU. By Cbaklks Ufbav 

SHxraAKD, H. D. 

1. Diaspore at Truinhull, Conn. 

This mineral occurs in very limited quantity in the well known fluor 
and topaz vein, v, Inch traverses an extensive bed of primitive limestone. 
It presents itself in small transparent and very brilliant crystals, as well 
as in closely acr'n-p-^Mted, somewhat radiating folia. They are implanted 
upon fluor and margarodite, the more perfect crystals beiiig attached 
to tlie latter mineral where it affords cavities. 

The crystals are nttnched by the planes M M, and never exhibit 
more thim half the t jun delineated in the annexed figure, viz., that 
portioa which is to the right or left of a vertical diagonal of pLme c. 



c 




M on M 

o — 0 
0 — e 



130° dO' 

114 

125 

153 80 

104 39 



* Digitized by Google 



320 PROCEEDINGS OF THE AMERICAN ASSOCIATION 

T he facs M ;nid o arc highly perfect; c is rather wavy. Cleavage 
perfect, parall( 1 w ith c. 

Hardness — 7 • 00 ... 7 * 50. Sp. Gr. — 3 • 29. 

Before a blow-pipe, it instanUy loses its transparency, turns in3k 
white, phosphoresces strongly, and on its thinne t rdges becomes 
rounded, in the most intense heat oi the instrument. It affords abnn- 
daoee of water, when heated in the open tube. With borax it slowly 
melts into a colorless ghiss. It afforded by analysis 

Alumina* • • 84'9 

Water, - ► 161 



1000 

This is the mmeral announced by me many years ago as Euclase, 

which species (aside from its discrepancy of compo«tion) it more closely 
resembled than any descriptions of Diaspore then existing in mineralo- 
gical books. The hardness now established for this species will hence^ 
forth remove it from the natural history order of Spar to that of Gem, 
a position which its high lustre, traospareney, and property of dichroism 
still farther entitled it to mrip^m. 

2. Ores of Uranium, at Middletownj Conn. 
These occur at the Clunu'Stone qiKiny, about two miles from If id- 
dletown. The Pitchblende is in small buL very perfect crystals, having 
the fonn of the figure in the margin, which, so for as the faces 5 are 
eODoemed, has never before been observed. The crystals are imbedded 
in felspar. 




Along with the uranochrc of this locality, I find traces of the cor* 
honaU qf uranium, and likewise of nUphaU (the Jo/tannite), 

3. Ores of Bitmuih, at Saddam^ Conn, 
The Bismuthene was noticed by me at the chrysobeiyl repository 
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tnany years ago. I have now to communicate the occurrence of the 
Bismuthite and the Bismuth -ochre at the same place. The former exists 
in thin coatings upon crystals of Bismuthene : while the latter is found 
ill a pulvcailent form disseminated among various minerals, and is 
usually of a yellow color. 

4. SamarskiU {^Uranotantalite) ; in Rutherford Counttj, N. (7. 

This mineral was sent to me for examination by Hon. Mr. Cliogmaa, 
of AshviUoy N. C. It was in the form of angular grains (the fjragmenta 
of large crystals), some of which weighed quarter of an ounce. They 
had been collected from the washings of some one or more gold mines* 
and were accompanied by RutUe» Kutherfordite, (noT. sp.) Conindom, 
IfcMDaiite, Brookite, Zircon, and several other more common species. 

The more crystalline fragments evinced that the form was analogous 
to that of Columbite. Color velvet -black. Streak dark reddish-brown. 

Opaque, H. = 5 5. Or. — 6-69. 

When first heated in a glass tube, it decrepitates, flies into pieces, 
glows sl^(lltIy, after the manner of Gandolinite; but remains of a black 
color. 

6. Thorite; at Dwnbury, Conn. 

The mineral here described is either this veiy rare substance, or it 
is a new species. Never haiing seen a specimen of Thorite, and no 
account of its crystallme form having been published by Berselius (the 
author of the species), I am forced to rely upon less important traits 
for establishing the supposed identity, than could pftrhaps be desired. 
Primary form, right square prism. Secondary form, see figure. 




All the planes of the crystal (which is only 3V of an inch long) are 

21 
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hnghi and sbining: R is less distinct* and ]>re8ent only on one 

Cleayage imperfect. Fraeture uneven to concboidal. Lustre resi- 
nons. Color black. Opaque. Hardness* 5*0 to 6*0. Heated before 
blow-pipe in an open tube* it decrepitates sligbtly, emits abundance of 
moisture* wbicb possesses a decidedly acid re-action. Tbe nuneral tunia 
Ugbt brownisb red, and on being beated in tbe platina forceps, does 
not suffer fusion* but presents at the point where it is most intensely 
beated a semi-fused or laTa-like aspect. With borax, it easily fuses 
to a glass colored by ircm. It occurs in rery small crystals dissenunated 
through feldspar (necromte) at the Danburite locality.* 

6. Sulphato-tarbintule of Coj^per, at Bristol, Cotrn, 

A miucral having this composition occurs at the Bristol copper mine* 
In the form of a doll verdigris green coatii^ upon crystals of vitreous 
copper ore. It is partially soluble in water; but the addition of acetic 
acid takes it freely into solution with effervescence, the solution yielding 
a precipitate with chloride of barium. Should tlus mineral when more 
fully examined prove a definite chemical compoond, as I now suspect* it 
will then be proper to bestow upon it a minerdogical name. 

Remarks on Ozarkite. — This species* described by me as OGcuning 
along with Schorlomite and ElseoHte at Magnet Cove* Hot Springs Co. 
Ark., has been referred to Scolezite by Whitney* and is said to be nuzed 
with npntite by Dana, (see his Mineralogy p. 802.) I have therefore 
been led to investigate the substance anew* so far as a voy limited sup- 
ply of material would permit. 

Its sp. gr. 2 24, which certainly brings it near to Mesotype; but 
it differs physically from that species, in constantly ezhibitbg a massive 
structure* its composition being small gruned* angular, and passing 
thence to compact* resembling Petslite. Its hardness, — 4*5. Before 
the blow-pipe, it melts easily into a colorless glass, without swellii^ up 
like a worm, (whence Scolezite derives its name) and also without phos- 
phorescence. Still further, it differs from Scolesite in not gelatmiang 

* There is associated with the feldspar and Dafaborite a aingukr variety of 

iiltt rL>l I vroxenc. It is in crystiils and mawsivc, of a greenit^h white color 
uiiJ viUvuus hiftrc. Or — 3.117 to ;5-12r>. ll(inliH^<w, •»= fj-0 to 5 o. It fn^ 
with ebullition into u colorless and semi-trans|MU"eut gla.-*e*. It is J.:o.«iiij>o>cd by 
•dlphtirie acid, with formattou of sulphate of lime and magiu^ uud tH-|uirotioQ 
of phoaphorie and traces of boric acid. October, I860, 
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with acids : it is simply decomposed hj them, mtlk aepanttion of aOica. 
I obtained on little more than half a gramme, 



1 Si lion, — 40*91 

Alumina, — 15*76 

Pbos. lime — 4.17 

Lime, — 4-52 

Water, — 1510 



and a large but undtUc rmined quantity of soda and potassa. In this 
result, I regard the phos. lime as accidental, and the 19*55 p. c. of loss 
is proV)a!ily too large for the alkaline content of the mineral. Accord- 
i°gly» Ozarkite very illy agrees with any result ever obtained for Scol- 
ente or Mesotype, of which mineral Scolezite is now regarded as a 
Tariety. 

Along with the descriptions of characters, composition, and localitiea, 

a number of specimens themselves were exhibited to inspection. 

Mr. George J. Brush remarked, tbat as his own name bad been 
mentioned by Mr. Sbepard, in connection with Ozarkite, he would state 
that in bis examination be bad obtained in it 77 41 per cent, of phoB> 
phate of lime, and tbat the specimen was apparently a mixture of apa- 
tite and a zeolite, which was sustained by qualitaUre analysts : what 
zeolite was not ascertained, as, with the utmost care in separation, it was 
foand impossible to obtain any of the mineral which would not gi?e 
the reaction of phosphoric acid. 



6, DncRipnov AKD Analtsib of Allakits frou Fravkuf, Nbw 

JsRSEY-. By Dr. C. T. Jackson. 

This mineral was discovered by Mr. Alger and myself last month. 
On 1 1 1 I view the crystals reminded Us of Columbite, which they resemble 
in appearance. By means of the blowpipe I ascertained tbat the 
mineral was Allanite, and subsequently, by chemical analysb, 1 proved 
it to be that mineral. The analysis, so far as I have completed it. 
give^ fui the composition of this mineral — 

Water, 

Silica, 

Alumina, 

Oxide of cerium. 

Per oxide of ircm. 
The silica amounted to 83 per cent. 

Oxide of cerium to 18 ** 
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The otiier ingredients are not yet quantitatively determined. 

Tbts locality will furnish mineralogists with an abundance of speci- 
mens, the heaps of feldspar or labradorite, at the Old Iron Mine, neir 
the house of the post-master of Franklin, Mr. Brown, being filled With 
them. It is an interestiag mineral, as contaming the rare metal ceriom. 

Specimens were eihibited to the section. 



7. DeSCRIPTIOK or BiSMOTHIC TbLUJHIUH or TBTRADTimS, FROM TBS 

Gold Minx of Whrbhau., VxROtNiA, wna ab ABAureis of imb 
Mineral, and m Rblatiobs to tbb Gold assooiatbd with it* By 
Dr. C. T. Jacxsob. 

Some years since I announced in the pages of the Ameriean Journal 
of Science J that I had discovered Tellurium, associated with the gold 
of Yirginia. At the time I possessed but little of the mineral, and 
could therefore give but a blowpipe assay of the ore. I therefore over- 
looked the existence of bismuth as one of its constituents, and mistook 
it for lead from the appearance of the oxide in the cupel. Mr. Fisher, 
subsequent to my publication, obtained some specimens of the ore from 
the TToited States Mmt at Philadelphia, and made a chemical examina- 
tion of it. He discovered the bismuth, and he also supposed he had 
proved the mineral to be a selenioret and telluret of bismuth. 

On visiting the mine, I obtained a sufficient quantity of the ore for 
chemical anidysis, and made two analyses of it. 

I give here the most correct of those analyses : 

Tellurium, . . . . , 3505 

Bismuth, . . ( • . 58 80 

Sulphur, ...... 3 05 

Peroxide iron, gold and silex, (ganguc and mixture,) 2 70 



100-20 

A mere trace of selenium exists in this ore. The sulphur I deter- 
mined by separating it, not only in the state of sulphate of baryta, hut 
also in the state of yellow globules of pure sulphur, so there cannot he a 
doubt as to the occurrence of sulphur instead of selenium as an essential 
constituent of the ore. The gold exists between the folia of the tetra 
dynute, and is not combined. It is so universal in my specimens as to- 
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present the accurate determinatkm of the specific gravity of the 
miDeral. 

Spedmeos were exhibited to the Section. 
The Section adjourned, to meet at 8 P. H. 



FIFTH BAY, FRIDAY, AUGUST 23, 1850. 
escnoK or obxmibiat ahd MtKniLoor, 

The Section met at 3 o'clock, P. M., in its usual place. In the ab- 
sence of the chairman of the day, (Prof. W. R. Jormsok,) Dr. C. T. 
Jackson was called to the chair ; Dr. H. E. Rogers, Secretary. At 
the request of the Secretary, Mr. Ubnbt Wubtz, of New York, was 
appointed Assistant Secretary. 

The following commonioationa were made : 

1. On the Availability of the Oreeksa.nd of New Jersey, as a 
Source of Potash avd m CoMPouNDa. By Ubnby Wuhxz, of 
New York. * 

The Tast importance of potash and its compounds in the arts, kog 
ago impressed upon chemists the necessity of finding some source of 
these compounds other than the ashes of the forests. Accordingly, a 
great multitude of experiments have heen made upon feldspar by varioos 
chemists, in the hope of attaining this important end ; but owing to 
the pecaliar chemical and p1i \ slc.tl properlies of feldspar, the snccese of 
these researches has been doubtful. 

It is true that the feeble affinities exerted by mineral WBter«; impreg* 
Dated Vi\th carboiMc icid, and even those of pure water itself, acting 
through hundreds of years, have been found sufficient to break down 
the constitution of this hard silicate, thus giving rise to vast beds of 
kaoUo, but when it is attempted to effect the same thing withui any 
reasonable time, by artificiftl means, it is found necessary to bring into 
play temperatures and forces too enormous in amount to be economical 
in practice. 
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I hare not been able to aeeertatn that any one hae yet proposed to 
me, aa a means of obtaininj^ the end nnder con^deration, the vast de« 
poats of the potash mineral called Greenaand, which exist in the 
United States ; and it is the object of the present paper to show that 
this substance u far superior to feldspar in its adaptation to this pur- x 
pose. 

The existence and common attributes of the greensand are generally 
known ; but a few words on this subject will not be amiss. It exists in 
greater or less quanUty in sereral States, but has its greatest develop- 
ment, I belieTe, in the State of New Jersey, where it forms a stratum 
of variable thickness, covering a great portion of the counties of Mon- 
mouth, Burlington, Gloucester, and Salem. Wherever it occurs it is 
spread upon the land in large qoantiti > as a fertilizer, and is a source 
of wealth to the farmers, to whom it is known by the name of MttrL 
Its properties as a fertilizer are undoubtedly owing to the ease with 
which the potash which it contains is abstr id 'd from it by atmospheric 
agencies, as is suggested by Prof. Ilonry D. Rogers, in his report upon 
the geology of New Jersey, in which he has devoted about a hundred 
pages to the greensand, and has given many analyses which indicate 
the presence of from ten to thirteen per cent, of potash. No analyst 
has, to my knowledge, found potash in the English greensand, the fer- 
tilizing properties of which appear to be due to the presence of phos- 
phates. 

The external appearnnces of the New Jersey marl are very various. 
Some varieties are almost entirely composed of rjrnins of greensand : 
others contain variable proportion^? of n r^^'d or brown eartli and of (juariz. 
A few contain more or less carbonate of litne, in such a form tliat it is not 
acted upon by dilute acids in tlie cold, although upon the application of 
]n\at a violent effervescence .appears, ^fnnr contain iron pyrites, and 
some a trace of sulphate of iron. No variety which I have examined 
has yielded any phosphoric acid. 

The greensand grains themselves contain, besides potsish, silica, alu- 
mina, one or the other or both of the oxides of iron, and water, with 
somelitnes a little magnesia. 

The invariable development of a smell of formic acid bv the action 
of strong sulphuric acid upon them, seems (o indicate the presence of 
a little organic mutter. Analyses of two varieties of the marl from 
the estate of the late Alfred TJishop, of Bridgeport, at Shrewsbury, 
Monmouth county, yielded the following results : 
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I 

I Sflica, 48-24 
AloDQiDa and oxide of iron, principally peroxide, 32-89 
Potlisfa, ..... 638 

lAsgnesia, . . . .2 00 

Hygroacopie water, , . . . 4-81 ) 
Combined wateri .... 6*69 } 



100*61 00-25 

It maj be remarked here that Prof. Rogers* resulta were obtained 
upon the greensand grains, separated as much as poesible from inter- 
mixed earth and sand, while the above were made upon the impure, 
marl itself. 

For more detafled information,! must refer to the elaborate report of 
Prof. Rogers, before mentioned. I will onlj state farther, that the 
greensand grains are easily pulverised, having only about the hardness 
of gypsum, and that they are decomposed by dilute acids, and we then 
come to the immediate subject of this paper. 

Consideirng that the greensand contains the constituents of afuMf 
with the exception of the sulphuric acid, it seemed probable that by 
the action of the sulphuric acid upon it a solution would be formed 
containing more or less alum. Many experiments were made, and 
much time was spent upon this point, without much success. It seemed 
as if the protoxide of iron was dissolved by the acid much more readily 
than any other constituent of the marl, and also that the organic matter 
interfered m some way. The solutions obtained had generally a dark 
brown color, and a smell resembling that of formic acid. They con- 
tfuned much sulphate of protoxide of iron, and gave a few impure crys- 
tals of alum. 

A porUon of the greensand was now gently ignited, which served 
the purpose of destroying the organic matter, if any was present, and 
also of peroxydizing the iron, thus rendering it less soluble in acids. 
The pulverized and ignited marl presented the appearance of a brown- 
ish red powder. It was easily decomposed by dilute sulphuric acid, 
yielding a solution, the contents of which, upon anaty>is, proved to be 
principally common alum, together with small quantities of iron-alum, 
anil r f t'l'^ persutphates of alumina and iron. The first crystals of 
alum, obtained from a considerable mass of the solution, were almost 
perfectly pure, and upon the addition of a small quantity of chloride of 
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potas^ium to the solution, it was found, as might have been predicted, 
that all the iron was cunvt i u d into the uncrystallizable percliloride, the 
sulphate of potash, thus farmed by double decomposition, combining 
with the free sulphate of alumina to form comuion alum ; and e\ en ia 
the last crops of crystals now obuiined, little or no iron could be de- 
tected. The manufacture of alum, therefore, by the action of sulphuric 
acid upon previously ignited greensand marl promises to be succi-i^sful 
beyond all anticipation. It is obvious that it will be necessary to select 
varieties of the m irl as free ai poi^ble from lime and magnesia, which 
would cause a waste of acid. 

My researches were next directed towards the production of chloride 
of potaisiura. Attempts to form this substance by the direct aciioa 
of hydrochloric acid upon the ignited marl were unsuccessful. A very 
large quantity of perchloride of iron was formed, which would give rise 
to t(jo grciit a loss of acid. 

It was next found that by fusing together greensand and chloride of 
sodium ui a red heat, a hard mass was formed, which yielded with water 
a solution containing polabh; but owing to the difliculty of separating 
chloride of potassium from chloride of sodium when the latter is present 
in gn aier cjuantity thau the furmer, this observation was considered as 
of httle value. 

A widely different conclusion was arrived at when chloride of calcium 
was substituted for chloride of sodium. The pulverized and ignited 
marl was mixed with a sufficient quantity of chloride of calcium to form 
upon the fusion of the latter a pasty masii. The decomposition of the 
greensand takes place in this case at a low temperature, and is so com- 
plete, that I have founded upon this circumsUmce a method of decom- 
posing minerals in the process of analysis, which 1 have had the honor 
of presenting to the Association before. 

It is evident that the combined water of the greensand must be 
expelled by ignition previous to fusing it with chloride of calcium, 
otherwise a quantity of the fused chloride of calcium will ine^ itablv be 
decomposed hy the steam evolved. The fusion may also be pcrl'ormed 
in close vessels, to avoid the decomposition which chloride of calcium 
undergoes when fused, in contact with the air. The mass, after fusion, 
faUs to pieces in water, yieldmg to this solvent, in most cases, all the 
potash which was coatabed in the greensand employed in the form of 
dliloride of potassium. The separation of this from the excem of chIo< 
ride of calcium is an easy problem, owing to the difference between 
th^ solubilities. 
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Thifl application of chloride of calcium will open a market for the 
large quantities of the subatance which are thrown away in some manu- 

iactories of soda-ash. 

All attempts to proems sulphate of potash hy the fusion of Tarious 
sulpliates with the greensand were unsuccessful. In fact, the green- 
sand itself, at a tcmpemture below the fusing points of the sulphates 
of lime and magnesia, fuses to a black glass, which is no longer decom- 
posable by acids. 

A great number of other experiments were made upon the green- 
sand, but no results were arrived at which promise to be of any prac- 
tical value, except the above. 

A very great number of experiments were also made, having for their 
object to obtain sulphate of potasii by fusing together chloride of potas- 
sium wiih alum and with various sulphates, such as those of iron, mag- 
nesia, and zinc, which gave results of great practical value; but as 
these results had but a fortuitous connection Avith those upon the 
greensand, I shall not introduce an account of them here. 

I will merely remark, that if sulphate of potash can be obtained by 
fusing together alum and chloride of potassium, both of these being 
obtained orononiically from the gre* nsnn(l by the above process, it is 
evident that this sulphate of potash may be treated in the same manner 
for the production of potash as sulphate of ?oda is in the manufacture 
of soda-ash ; and it seems to me that the desideratum of another 
source of potush is ihin supplied. 

Dr. R. E. RoGEus questioned whether there would not be too serious 
a loss of acid occasioned by the iron, alumina, lime and magnesia, in 
the greensand, to admit of its being an economical substance for alum, 
but cnneurred with Mr. W. in thinking that this could only he deter- 
mined by experimenting on the large scale. 

A farther disensskm ensued respecting the nature and origin of the 
greensand, in which Profeasor Subpard, Mr. Wubtz, and Dr. R. £. 
BoGSRs participated. 



2. A Notice of Forsion M£T£0&it£s. By Prof. C. U. Sukfaro. 

1. Tuttehpore, Ifindottan, ITw. 80, 1822. 

This stone, so far as I am informed, kis not been described. It is 
barely mentioned by Prof. Partsch, in the Appendix, p, 142, of his 
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Catalogue of Meteorites in the Imperial Collection at A''icnna (1843), 
as not yet brought into Europe. While in Edinburgh last year, I was 
informed by Alexander Rose, Esq., tliat a fine specimen of this locaUiy 
existed in the cabinet of Thomas McPherson Grant, Esq., by whom I 
was very obligingly presented with a fragment, and the means of makiDg 
the present communication. 

The fall took place in the evening at Tuttehpore, which is situated 
seventy-two miles from Allahabad, on the Cawnpore road, in lat. 25° 
57' N., and long. BO'' 50' E. The meteor frnm which the stone was 
ejerfecl. was of large size, surpassing the full moon in apparent magni- 
tude' as well as splendor. It passed from south-east to north-west. A 
number of stones fell, llie largest of which weighed 22 lbs., but that in 
the po-'<ession of Mr. Grant was the only one in an entire state, which 
was loui-.d. It was brought from India by Dr. Tytler, by whom it was 
presented to its present owner. 

The stone is oval, slighily compressed, indented, and possesses a 
brownish black crust. Its weiglit is about two pounds. It is fine 
grained, trachytic, and re:.einbles most closely the stones of Poltawa 
(March 12, 1811), and of Castine (May 20, 1848). Sp. gr. — 3-352. 

2. ChttruizllaSj 30 viiles from Htuar, India^ June 1834. 

Thi> is another stone, of wliich ilie ordy notice I have met with is 
found in the Appendix of the above mentioned work (p. 143), — Prof. 
PuMmjIi ieni uking that no portion of the mass had made its way into 
Europe. The entire stone is in the possession uf Prof. Jameson, to 
whom it had been presented by a relative resident in India at the time 
of its fall. Its exact weight I am not able to give ; but I have the 
impression that it cannot fidl short of 7 or 8 lbs. I owe a fine slice of 
several ounces w eight to the Idndness of Prof. Jameson, from an exanu- 
oation of which, I am able to give the following description. 

It is one of the toughest stones, if we except thoee of Chantonoaj 
(Aug. 5, 1812) and Cabbanas Co., N. 0. (Oct. 81, 1849), with which 
I am acquiunted. It is filled wHh iron rvst, like eertain weathered, fine 
grained granites, in consequence of which, and the smaUnesa of the 
particles of composition, it is impossible to recognize the mineral species 
(with the exception of the nickleiferous iron) of which it is made up* 
although olivinoid, and one of the feldspar species, appear to be* the 
leading ingredients. 

On exposure to the air, it deliquesces, yielding cUorid of iron; but 
ibis does not proTO chlorine to have been an original ingredient of the 
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stone, since the mass, as in the case of one of the Iowa (Feb. 26, 1847) 
stones, may have been since its fall In some atuation where chlorine has 
been imparted to it. 

Its specific gravity is 3*88. It contains 15 07 per cent, of nickelifer- 
ons iron, with traces of sulphur. The stony part consists of silica, 
magneda, proto^rd of iron, slumina, and lime. 

3. Meteoric Iron, Cottnty Down, Ireland. Fell Aug. 10, 5 r. m., 1840. 

For a l<iu)\vlodgc of this iik tt^orite, I am indebted to niy friend Dr. 
John Soouler, Prof, of tlie Royal Dublin Institution, who wrote me as 
follows respecting its fall, in February, 1848. " I believe I must give 
you the credit of having discovered another meteorite in Ireland, or ia 
other words, but for you I would not have been at the pains of finding 
it out. The stone or stones fell in 1844, in the north of the county of 
Down, and were seen to fall by some of the coast guard. You will iind 
two small specimens of this stone along with the other specimens in the 
box." Owing to an accident in the transmission of the box, the speci- 
mon-^ were not received until within a few month'', :uk1 hence llie delay 
in making known this interesting fall of meteoric iion. The only nddi- 
tional information concerning the event, which I am at present able to 
comniunifate, is the circumstance nu/ntioncd In the laliel arcompanying 
the .'^prcimen>, " tliat tlie name of the man who saw the mass fiUl and 
who picked it up, was Gibbon.*' 

Tl)e following is all that I am able at ]in's( nt to make knuwii concern- 
ing the mass. It is malleable, homoge^eou.^, and amygdaloidal. Spe- 
cific gravity variable : vesicular portions =5'9. Cru^^t thick, sometimes 
one-tliird of an inch, and consij;ts of mi.vcd oxyds of iron, f^omcwhat 
coated by blue phosphate of iron (vivianite). In moist air, iho chloride 
of iron deliquesces in little drops. It does not uil'ord the Widmanstat- 
tian figures. It does not contain nickel, cobalt, or sulphur. 

4. Description, of a large Stone of the Linn Co., Iowa, Fall of 

Feb. 25, 1847. 

Tliis stone, weighing twenty pounds, has lately come into my hands 
through the agrncv of Rev. R. (layloid, of Hartford, Iowa, the same 
genileman who procured for me the specimens which were picked up 
at the time of the explosion of the meteor, and of which an account 
was given at a former meeting of the Association (sec Vol. IV., 288, 
289, of the American Journal). 

The following statement respecting it is from tiie Kev. Mr. Gaylord's 



Digitized by Google 



332 PR00BEDIN08 OF THE AMERICAN A8S0CIATI0V 

letter of July 3d, 1850. "It was found (ia the summer of 1847) m 
Hooshicr Grove, by Abncr Coz. He was in company v. '\{h John Udlis, 
of whom I obtained two fragments three years a^o. They have had 
the stone two yean or more, and by lying in the loft of a smoky cabin, 
it is somewhat dingy in appearance. This John Hc^Us is Uie man who 
^ound np BO much of the stones that were seen to faU, in order to get 
silver. He was t^t. means, however, of the careful preservation of the 
present mass. Dr. Knight found they had the stone, and wrote me 
respecting it. 

" The three pieces into which it broke on striking the ground, fit 
together exactly, so as to reproduce the original stone, with a complete 
coating over the whole, except on one side, where several small frag- 
ments were broken out by the falL These were ^thered up carefully, 
and preserved by the finder." 

This stone is perhaps the most remarkable one th\is far described, 
for its lii^'hly recrular prismatic 6gure, which at once suggests the idea 
of a portion of a basaltic column. Nor can the [^'eolog^ist look upon it 
without feeling almost certain that it once formed part of some extensive 
formation in the world from whence it came. 

Its dimensions will he best understood from an exanmiation of the 
annexed fii^nirc. P and P' are the bases. A, B and C the vertical sides 
of the prism : 1 and 2 constitute the less regular 4th and 5th faces of 
the figure, c denotes a portion of the stone which is wanting, a and 




h are sloping hides, a inclining to P under an angle of about 130^, and 
the diagonal of & to the line /, under 100^. The surfaces P and P' 
are nearly Hat, and agree in presenting a peculiar wavy, undulating waat- 
ioce, and a deepw black color than belong to the other fooes of die 
stone, a difference which appears to originate in the nature of the hori- 
sontal cleavage of the mass as contrasted with that which is vertical or 
oblique. 
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The greatest diameter of the base F' is 10| inches. 

From e to / measures 6| inches. 

" e to d " 1 « 

" e to « *' 5| ** 

" gtof « 8| *« 

'« to * «* 8f " 

•« » to 2 " 2^ " 

« J to ^ " 4| '* 

The frnL,anpnts wliich came from the ehink r are rich in clilorine, de- 
liquescing freely with cliloride of iron when exposed to a moist state of 
the air; while the rest of the stone is quite free from this constituent, 
vir.d prrriscly resembles the other stones of tlie loeahtv aheady de- 
scribed. This dillerencc of composition in one and the same stone is 
probably owing to the fact, tliat the frai^^ments in quu>tion must have 
remained t^jr a considerabU' time |)artialiy buried in the soil, and liave 
imbibed tlu; chlorine from thence : while the main ma^-< hcinj^r above 
ground and more protected by its coating, was preserved from i>uch an 
impreguatioQ. 

5. MeUorie Stone of Waterloo, Sontea Co., N, Y. ; fell in the eummer 

of 1826 or 1827. 

For my first knowledge of this remarkable stone, I uni indebted to 
Prof. O. Root, of iliunilton Colb'ge, from whose letter, dated CUnton, 
N. Y., Jan. 2ti, 1850, the follnwinLi; abstracts are made. "On receiv- 
ing your note, 1 wrote to my friends in Geneva, for tlu- mc^teorite men- 
tioned in my letter to President Hitchcock. Judge Waikms veiy 
willingly gave tlie specimen, and it is now in my possession, subject to 
your order. The piece is not large (it weighs about 1000 grs.), an the 
original mass had been divided two or three times. Not being familiar 
with sucli productions, my opinion concerning its genuineness is of no 
value. Judge Watkins, however, is a gentleman of high respectability, 
and 1 have confidence in what he relates of the history of this stone. 
My attention was directed to the subject in the following manner. A 
year or two ago, while showing some gentlemen a fragment of the 
Otsego meteoric iron, one of them observed that he remembered a 
report many years back, of a stone falling through 8 roof in Waterloo, 
or in that vicinity. AfbBt many inquiries, I at last found the stone, or 
a fragment of it, wiUi Judge Wfttldns. He lelstes that a bole was dis- 
covered in the roof of his mill» directly over a bin of wheat, — ^that the 
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openiniT was luadi' tlmm^rh the shingles where the roof- boards were 
about livL inches i.jjui I (iilihoufrh a piece was spht from the roof-board 
on one side), and that under the hole tlieie appeared a depression in 
the grain, which led to an examination that resulted in the discover)' of 
the stone. The Judge inferred that the stone had fallen through the 
roof, as its size was too great to hare allowed its admission into the bin 
along with the grain, whieh was raised by means of elevates. He aho 
supposed it to hare been of atmospheric origin, as the mill was four 
stories high, and as the nature of the st<me was unlike any of the 
mineral productions of the region, the rock in place at Waterloo being 
the Seneca limestone. He was not positive whether it was found in 
1826 or 1827. The stcme was divided for Dr. Hale, President of 
Geneva College."* 

The specimen presented me by Prof. Root, had been left for upwards 
of twenty years in the garret of Judge Watldns, where it appears to 
have been mistaken for something edible by the rats, who have left 
numerous markings of their incisor teeth upon its surface. Indeed, in 
color and texture, it nearly resembles common rhubarb. Its color is 
light buff or yellow. It is slightly coherent, and may easfly be crushed 
between the fingers. Its sp. gr. ^^*30. But a small portion of the 
original crust rcmwns, which is reddish brown. The stone contains, in 
small quantity, blackish particles attracted by the magnet. A surface 
produced by being cut with a saw, shows waved parallel luaes of greater 
hardness than the rest of the stone. It consists of 

Silica, . , , » , 78SO 

Peroxyd of iron, .... 8 T2 

Alumina, ..... 6*28 

Moibture, ..... 4*75 



»8*£6 

Lime and magnesia (in equal quantities), and loss, 1*45 

100 00 

C, Hjpccijk Gravities of two Meteoric Irons. 

Meteoric iron of Pittsburgh, Pa., . . Y*880 
Salt River, Ey., . . . 6*835 



* I uddrcH^'il a U tter of inqiiin' to Dr. II., wlio informs me that the spcdlMli 
hsB for some tune been lost sight uf in the college ooUectioo. 
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In the course of this communication, Prof. S. exliibited an extremely 
interesting meteorite, which fell in Linn County, Iowa. 

In reply to a question by Mr. Wurtz, as to the chemical nature of the 
minute yellow specks having metallic lustre interspersed through this 
stone, l*rof. Siiepard stated that they were iron pyrites. A discussion 
ensued between Prof. Siiei'akd, Dr. Jackson, Mr. Bursii, and Mr. 
BiiEWEU, concerning the presence of clilnrine in meteorites, in the course 
of which it was stated, that although the presence of chlorine might, in 
some cases, be attributed to accidental causes, yet there were cnst- in 
which large quantities of chloride of iron and nickel were found in the 
centre of the mass, and must, therefore, have belonged to it properly. 
Pn^f. Shepard pn sented copies of his report upon American meteorites 
to the members of the Section. 



3. On the Manlfactuee or Zinc and Zikc White. By Dr. C. 

T. Jackson. 

During the past month 1 visited the celebrated mine of red o.xid ' 
of zinc and Franklinite, in Franklin, Snssrx cotinty, N. J., and <u1 
quently, by invitjition of the proprietors, examined the zinc tuniacc 
and piint mills of Newark. I propose to give a bi f description of 
the mino, and of the process of manufacturing zinc white. 

The red zinc ore of Franklin and Sterlinj; has been known for uianv 
years. ]t wjis originally mined by Lord Sterlin«x. anterior to the 
American lie volution, under the uii.stakeu idea that the ore was red 
oxide of copper. The discovery of this error caused the mine to be 
abandoned, and large heaps of tlie anciently excavated ore now remain 
upon the gtound. 

Recently, a few enterprising gentlemen of New York have under- 
taken to work the mine, with a view to the manufacture of zinc wliiic, 
that beaut it'iil and uuchangealile jjaiuL lately discovered and appUed in 
France, as a substitute for while lead. 

Tliere having been a regular and systeuiain; opening of the mine 
effected by the present proprietoi-s, we were enabled to examine the 
position of the bed, and to obtain good specimens of the ores. The 
bed is included in white crystalline metamurphic hmestone, associated 
with hypogene rocks of igneous origin. Its trende is nearly north 
and s(mth, but it follows the curvature of the strata to the we.stward. 
The dip of ii»e bed of ore is from 50 to 55 south and eastward. Its 
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Width yaries from 8 to 12 feet, Lut in some places it swells to greater 
dimensions. On the south side of tiic hill the ore has been exposed 
fairly to view by a breast or heading of from 24 to .'^0 f» et id widths 
and the ore is blasted off like rocks in a quarry, in ponderous masses, 
which are broken up and transported by wagons to the canal, on which 
it is transported to the works where it is to undergo the operations I 
shall presently describe. It is obvious that an inexhaustible supply 
of the mixed Franklinite and red Dxide of zinc may be obtained from 
this place. And it is to be hoped that it may be advantageonslj 
wrooght. 

Among the minerals for which this locality is celebrated, are large 
foliated masses of rich red oxide of one, crystjils of Franklinite, some 
of which are of large dimensions, Troostite and Foulerite. We ob- 
served, also, crystals of apatite of a delicate blue color. White and 
transparent blende, or sulphuret of zinc, in nests. The pot-hole in 
the limestone on the east side of the opening of this mine I have 
described in the Geological Pcctiim of this Association. At the old 
openings mndo by Lord Sterling, beautiful crystn!'^ of (Jalmito or 
zinciferous spinel abound, and T h;ivo seen a perfect octahedron of 
* this r:ire mineral, which was obtained from this place, that was 20 
inchos in c ireumrercni c at tlie l);i<e. It is in the possession of 
Mr. Caniplield. at Hon. Maiden Dickerson's, in Tuccasunny. Cinna- 
mon lirri',vn garnets also abound in ihv vi'instone, and \;\r<^v ery^tnls of 
black mica, JellVrsonite (a variety of pyroxene,) hornblende, and bril- 
liant white blende also occur. 

On our retmn from the mine wc visited the furnace and mills in 
2^ewark, N. J. 

This furnace was erected for the purpose of manufacturing white 
oxide of zinc, and the mills are used for grinding the Franklinite and 

red oxide of zinc. 

'llio furnace will contain 70 horiTiontnl fire clay tubes for reduction 
and distillation of the zinc, and the ajijKiratus is so arranijed as lo allow 
the sublimed /anc to bum at the mouths of the lubes, so that the white 
oxide i» formed at once, 'l iiis is cllucled by fixing an adopter to the 
open end of the subliming tube or retort, and allowing, by n broad 
sUt, the insne.ss of a current of air. The zinc takes fire, and Lurns with 
rapidity, nnd the flocculent white oxide of zinc is tollected in larije zinced 
iron re-er\ i>irs, and the line dust is coll<'ct< d in an ujiper rooin by means 
of tubes with iTiUize sieves. The retorts or tubes are mamit';ict nr. d at 
the works from good fine clay, found in the vicinity. Kach lube will 
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leoeive a charge of about 40 pounds of the mixed ore and anthiaeite 
dost at a time. Before the ore is introdneed into the retorts, it is first 
roasted, to reader the FFankliaite magnetic, and is ground in the mills. 
It b then freed, as far as practicable, from the Franklmite, by the 
removal of the ktter by means of one of Cook's huge m^pieto*dectrte 
separators, which removes the Franklinite, and leaves the red oxide of 
anc. 

The red oude of sine is then mixed with finely ground anthradte in 
proper proportioiis for the reduction of the ore, and is then ready for 
tntiodttction into the retorts. 

Not only is the sine ore used for makmg zmc white, or metallic sine, as 
may be required, but the ground ore itself is made into an orange col- 
ored paint of value. And the Franklmite is ground and used for a 
brown paint, and also for desulphurising sulphurous cast iron in the 
puddling furnaces. 

Upon the close of Dr. Jackson's observations. Major A. C. Far- 
BiNOTON exhibited specimens of zinc foil, of red rinc ore, and Franklinite, 
and likewise samples of the oxide of sine and Franklmite, which had 
been ground for use as white and brown pamts. 

Dr. Jacssost adverted to the very great beauty of the white pamt, 
and spoke of its superiority over white lead where it was liable to be 
exposed to sulphuretted hydrogen. The subject drew forth further 
remarks from Major Fabrimqtox, Prof. Shxpard, and Mr. Brewer. 

Prof. JoBBSOR here resumed the chair. 



4. Ahalvsis or Bed Marx, of Sprikofjeld, Mass. By Dr. C. T. 

Jackson. 

I present a chemical analysis of this rock, which I made for the use 
of a manufacturer of paint, supposing that it would prove useful to the 
science of geology, since much interest is taken in the metamorphoses 
which sandstone undergoes when acted upon by igneous rocks. Its 
chemical composition may explain some of iLb reactions on the ingre- 
dients of trappean rocks with which it is so frequently combines, forming 
amygdaloid. 

The marl or fine grained sandstone analyzed, was uniform in its 
structure and composition, so as to admit of a proper analysis. It is 
fine grained, not gritty— easily crushed, and has a fine red brown color 
when pulverized. It consists of : 
22 
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Water, ..... 8"5 

Silox. . . . . . .51-3 

Alumina, . , HiO 

Peroxide of iron, with a trace of mangaaese, . 20 o 

Lime, . . , . . .28 

Magnesia, ..... 10 

While making this communication, Dr. Jackson exhibited specimeoB of 
wood painted with the ground marl. 

Mr. Wells presented a specimen of the marl itself for inspection, and 
ga?e a description of the method of manufacturing it into a paint. 

Prof. Srbparo inquired whether its color would not be improved by 
bnnung before grinding it. 

Mr. Wells rej^ed that tlus treatment rendered it more difficult to 
reduce it to a fine powder. 

Prof. JoussoH suggested that this substance, when mingled with lime 
and fused, might form a glass suitable for ornaments. 



6. On the DBTERinvATtoK ov PuosPBORio AoiD. By T. S* Huxr. 

This eommuntcation was accompanied by remarks upon the analysb 
of soils, with a statement of some results. 

Dr. Jackson was glad to find that Mr. Hunt had succeeded in brings 
ing the determination of phosphoric acid of sdla to such oertamty and 
accuracy. He beliered the limits of barrenness and fertility in soils rest 
within two percent, in the case of certain of thdr c(mstituents, and thai 
made some remarks in reference to leached ashes as a fertiliser. 

Mr. Hnirr thought the limit to lie between much smaller limits than 
Dr. Jackson had stated. 

In this connection Mr. S. W. Jobkbon introduced the subject of the 
relative value of unleached and leached ashes, maintaining the superior* 
ity of the former as an agricultural materiaL His opmion was founded 
on the fact» that solutions of potash, as in the case of ammonia, when 
filtered through soils, were deprived of much of their alkali, and that 
therefore soils could retain for a considerable period of time the abun- 
dance of potash they would receive from the unleiCched ashes, notwith- 
standing the action of the rains. 
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SIXTH DAY, SATUEDAY, AUaUST 24, 1850. 

{Morning Session.) 
The PhiBZDKNT in the Chair. 

The minutee of the tneetiogB of Friday afCemoon and eTcniog were 
read and eonfirmed. 

Prof. Wic. B. RooBiia preaeoted a report of the ptoceedinga of the 
Standing Committee, comprising various nominationa and resolutiona. 

The Committee on the Prime Meridian were, at their own requeat, 
dischai^ged, but the following Committees were continued, via : 

1. On a uniform standard of Weights and M eaaurea. 

2. On memorialifflng the Legislature of Pennaylvaoia for publication 
of the Final Geological Keport of the State. 

8. On the United States Coast Survey. 

4. On memorialiiing Congress in relation to Scientific Explorations. 
5* On a change in the Conatitution providing for Honorary Members. 
6. On Ph3rneal Constants. 

The following: gentlemen were appointed to constitute the Committee 
on Memorializing tlie Legislature of Pennsylvania in rcferenro to the 
publi'-ation of the Final Geologieal Report of the State, viz: — Prof. B. 
Sii.i.iMAN, Jr., Ohitiniian ; Prof. Edwakd Hitchcock, Amher.st, Mass.; 
Soi.oMox W. RoHF.Ri^, Philadelphia; Wm. C. Redfield, Esq,, New 
York; Prof. A. D Hache; Prof. Jamks Hall, Albany, N. Y. 

The following gentlemen were added to the Committee on the Coast 
Survey : — Prof. Wm. B. Rogerp, Virginia; Prof. M, 1. Williams, S. 
Carolina; Prof. Chas. F. McCav, Athens, Georgia; IsaAsi« W. An- 
drews, Marietta. Ohio. 

The foUowiti': n -oiutions, reported by the Committee appoiotad for 
that purpose, were read and unanimously adopted, viz; — 

Hcsolvai, 'Diat in the foundation and maintenance of numerous mag- 
netical and meteorological ohservatories, the Briti.sh Governmnit has 
evinced an appreciation of the claims of science, and a readine.ss to con- 
tribute liberally to its support, which challenge the admiration and 
demand the hearty acknowh-dinnent of the scientihc world. 

Resolved, That the expeiimeiits Avhich are now in progress at the 
Toronto Oi^rvatoiy to test the practicabihty of self-roistering photo- 
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gmpliic methods — the system of concerted Auroral observations recently 
organized by Capt. Lefroy — nnr! the peculiar interest attaching to ma;^- 
netic observations made near tlic focus of maximum intensity, render it 
highly (le^irahlo that the Toronto Observatory should be continued in 
activity for a somewhat longer period. 

And, inasmuch as a very extensive series of nieieorological observa- 
tions, embracing the entire area of the United States, is now in progress 
of orgjinizatiou hv the Smithsonian Institution, and it would add exceed- 
ingly to the value ul tlie proposed (.bset\atiuns. if simultaneous ones 
could be obtained from the regitju north of the United States, extend- 
ing even to the shores of Hudson's Bay and the coast of Labrador; 
therefore, 

Resolved, That the British Government and the Directors of the 
Hudson's Bay Company be invited to co-operate with observers in the 
United States in united and systouAtic meteorological inqiiirics. 

The Committee to whom ms referred the subject of the establish- 
ment of a Zoological Journal in this country, presented the report of 
the majority of the Committee in attendanoe* warmly a]>]iroving the 
vndertakingp ^nd reoommending the passage of the following Resolu- 
tion; and the same was unanunously adopted, vis: 

Retolvtd, That this Association cordially approve of the proposition 
for the establishment of a Zoological Journal, and recommend the effint 
to the support of all floologists» and otbeva interested in the progress of 
sdeoee. 

While the foregoing resolution was pendmg, the senior editor of the 
Amerieah Jimmai <^ jSdenet and Arts rose to say, that having been for 
many years concerned in editing a scientific Journal, he desired to 
express his cordial approbation of the resolution, and the pleasure he 
should take in seeing the publicatbn of a special journal for this impor* 
tant branch of knowledge. 

The Prbsxdbnt said he wished to bear testunony to the libendity snd 
generous treatment which Prof. Silliman and hb associates had always 
extended towards every effort for establishhig, m other parts of this 
country, periodical works devoted to departments of science included 
within the range of the Anuriean Journal, 

Prof. AoAssiz added expressions of the gretification which he experi> 
enced in hearing the remarks just made, and in observmg the disinte- 
rested support and encouragement given to the enterprise by gentlemen 
with whose interests it might seem to interfere. 
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The Conunittee appointed to aiulH the aeoonnts of tlie Treasurer, 
leported that they had ezamined the Touohera and schedule^ and 
xecommended the adoption of the Treasurer's Report. The Treasurer's 
Beport was therefore adopted and approved, and Oie Committee iros 
discharged. 

The following resolution, from the Section of Geology and Natural 
Histoiy, through the Standing Committee, was Uien adopted, vis.: — 

Seuivti, That Dr. W. J, Bum^, ctf Bostim, be requested to prepare 
a report upon the comparison of the parasites of the higher animals of 
tins country with those of Europe. 

The following gentlemen were appointed a Committee, to report on 
the paper of Prof. 0. M. Mitchel, on a new method of observinff and 
recording Rit;ht Ascensions and North I'uiat lji>iaiu:<'S, viz : — ]*rof. 
Benjamin i'l iili i;. Cambridge, Mass.; Prof. J. H. Alex am 1:1 . li.iUi- 
more, Md. ; I'lvi. W. C. Bartlett, West Point, N. Y. ; Di. Heuhy 
J, Anukkson, New York; Prof. Samuel Sr. Joun, Hudson, Ohio. 

It was then 

Resolrted, That the Standing Committee have power to fix the duties 
of the P«'rinancnt Secretary of this Association. 

Mcsolv^d, Tliat tho Permanent Secretary be a member, ex ojicio, of 
the Standing Committee. 

Resolved, That the Permanent Secretary be instructed to erase from 
the list of members of this Association the names of all who» by the 
return of the Treasurer, shall appear to bo t\vo years in arrears for 
amiuid dues ;<— suitable notice being given by two <nrealars from the 
Treasurer, at an interval of three months, to all who may fall under the 
intent of this resolution. 

Jtesolved, That Prof. Silliraan he requested to close the final General 
Meeting of the Association, and that the same be held at 8 o'clock this 
afternoon in the College Chapel. 

Eetalveit That the Standing Committee have full power to complete 
and finish any outstanding busmess of the Association, in their name. 

The following gentlemen were appointed a Committee to report on 
the Elliptic Tables of the planet Neptune, communicated by Prof. 
Coakley, viz: — Prof. Bekjamin Peirce, Prof. A. D. Baoue, Lieut. 
Charles H. Davis. 

Resolved, That the Seodons be requested to conclude their meetings 
by one o'clock, P. M. 
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A commuiucatioii from Dr. F. Likbbr, recmyed iliroagli "Pnt 
BssRT, was referred to the Committee on a Standard of Weights and 
Measures. 

The sttbjeot of the right which the authors hare over papas pre- 
sented and read to the Association, was referred to the Standing Com- 
mittee. 



SIXTH DAY, SATURDAY AUGUST, 24, 1850. 
OENERAL HSSTIKO. 

Tim Pkehident in the chair. 

Minutes of the last session read and approyed. 

Resolved that the following amendment of the 18th rule of the Con- 
stitution be proposed, and that action thereon he taken ai the next 
Annual Meeting, vis. 

The Permanent Secretary shall erase from the list of members the 
names of aU those who, by the return of the Treasurer, shall appear to 
be two years in arrears for annual dues; — suitable notice beii^ gnta 
by two circulars from the Treasurer, at an interval of three months^ to 
all who may fall under the intent of this proyision." 

Prof. NoBTOK read the proceedmgs of the standing Committee* 

The following communications were then made : 

1. On th£ Estadlisument and Progrf.ss of tiif. Astronomical 
Journal. Bv Dr. B. A. Golld. 

At the Cambritlj^^e mooting of this Association, last year, after a 
communication by Prof. Hubbard on the advantages which would result 
from the establishment of an Astronomical Journal, the Section of Physics 
and Astronomy reconnnonded the undertaking, and appointed a com- 

mittco to carry it into effect. 

Tlie aim of this journal was to be not the diffusion, but the advanco- 
mont of astronomical knowledge. From the universal conviction wlucli 
prevails of the importance of tlie former object, from the etlorts wliicb 
have hcon, and are still conliimally making in its behalf, and from the 
very nature of our American institutions, we may n^t assured that the 
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labors of good men will be continually directed to the support and 
fiirtherance of institutions and publications devoted to the diffuaioii of 
knowledge in ail the arts and sciences. But as recfards the advance- 
ment of science, meiabers of this Association well know that it is 
otherwise. 

The columns of the Astronomical Joumal are designed for scientists 
rather than for philanthropists. Its province being exclusively the 
advancement of the science, its design has been rather to aid and serre 
astronomers, than to interest lovers of astr(>nomy. No commimications 
have been published excepting those sent by the authors, and none have 
been reprinted ^m other periodicals, cither American or foreign. As-, 
tronomcrs have united with great unanimity in its support, and we may 
hope that it will not merely serve as a convenient medium for them to 
make public their investigations, but react, as a stimulus to renewed 
exertion. 

The first number of the Astronomical Joumal was published on the 
2d Nov. 1849; the fourteenth, Aug. 4lh, 1850. The first volume 
(24 numbers) will probably be completed la the early part of the year 
1851. 

It cannot, of course, be cxjx'cted tliat a publication i*f this kind can 
support itself as yet, in a p«'runiai y sense. For a popular journal of 
a.stronoinv we might anticipate a very large circulation; but the number 
of astronfimers in tlie Tnited States is us yet too small to authorize any 
hope that tlie income will for several years equal the expenditures. 
The deticii for the present year cannot be less than *600. That for 
succeeding years will probably be dimini&hed by the amount of trans- 
atlantic subscriptions. 

The larg(? expense which is thus necessarily connected with the 
Joumal has offered no obstacle to its commencement and continuance, 
— thanks to tlje liberality and love of science of some of our most en- 
lightene*! citizens. Sub>criptions towards supplying the anticipated 
deficit were made, to a larix** ;'.moant before the publication of the first 
number, which would not otherwise have been isbued,* 

I am happy also to announce that by the munificence and public 

* Towards the rapport of the Aatmoonical Journal, Bon. Ei>wiii. Evaitsn^ of 
Gbmbridge, ITbub A Botdek, Esq., of Botton, Pn»£ A D. Bacd^ of Waabugton, 

Prot H. J. Ajtobisox, of New York, and Samvkl Appletox, Eaq., of Boston, con- 
tributod each one hunded dollftr*(; Inrge sums wore also contri^)ut< <l \iy Messra. 
J. I^liElli^oLL BowDmai, P. C. Brooiu, >'atua2< Arnston and Wm. 1^ iitLLARO, 
of Bostou. 
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spirit of a single gentleninn, (lie continuance of iho Journal through a 
second volume is ])laced beyond pecuniary dauL^er.* 

In conclusion, i cannot refrain from alluding to the debt of gratitude 
Avhicli the frii'nds of tlie Journal owe Prof. ScnuMACTiF.n, tlie eminent 
editor of the Astronomische Nachrichtcu, the only other j uhlication of 
the kind which exists, and one which has in a p-eat mensure served us; 
as a model. His services were never wan(in<;. where the interests of 
true science could bo promoted, and his aid and friendlv eoun^el have 
been freely proffered, and gratefully embraced in the estabiisiiment of 
the Astronomical .journal. 

After hearing this communication, it tvas unanimously 

Resolved^ That the thanks of this Asocial ion he presented to those 
j»entlemen, Hon, Edward Kvkkett, Ukiah A. Bovdkn, Alex. D. Ijacue, 
Hesuv ,]. Andkrson, Samuel Appletok, J. Txcersoll Bowditch, 
Petf.k C. I5nooK!<, and Wm. S. Bri.i who have so liberally and 
nobly contributed to the supjxnt of the Astronomical Journal. 

Resolved further, Tliat the Association recognize, Avith especial gra- 
titude, the munidcciicc of Uhiah A. Boydkn, of Boston, in also assuming 
the burden of the deficit of the second volume of the said Journal, and 
tender to him, in the name of science, their warmest acknowledgments. 



2. On a System of Meteorological Ouservations EsrAnLisiiEn in im 
State of New Youk, uv ohdek of the Rkgl-nts ok the UMVEi:srnr, 
IN' Connection with ami> accorling to the Directions of thl 
Smithsonian Ikstitltiox. By Prof. Arnold Guyot, Cambridge. 

[Not reedvedJl 



It was next 

Umlhtdt That Prof. Siluman* sen., be a sttb-eommittoe to present 
to the Provincial GoTemment of Canada, and to the officoB of the 

* The foUowing letter wm received on the 8d iiwt. 

Boston, Arc. Sd, 1850. 

Deas Sn, 

I propose^ if joo do not derive sufficient peennuuy aid from astronomeri and 

other sujiportere of your Astronomical Journal, to d^nj the expense of puMi^thing 
the second veltmie, to oentribute myself what money may be wanted to pay the 
balance of the expenses of publiAhing said volume. Bespeotfully, 

UlUAH A. BOYDO, 

Dr. B. iu Qovi»p Jr. 
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Obsemtoty, a copy of tbe resolattons respeoting (he GoatmnaiicQ of the 
Toronto Observatoiy, and that copies of the same be also transmitt^ 
to the Government of Great Britaio, aad to the Direetors of the Hud- 
aoB*s Bay Company. 

Voted, That the thanks of the Association be presented to Prof.' 
LawiB R. OiBBBs, for the indtiatry and fidelity with wbieh he perfomed 
the duties of Secretary at the meeting of the Association at Charleston, 
and for the promptneaa the pnblioal^n el the proceedings of that 
meeting. 

Voted, That Dr. Alfred L. Elw\ii be appointed Treasurer of this 
Association for the year ensuing. 

On motion of Plrof. Olmstbd, put by the Sbobbtart, 

Voted, That the thanks of this Association be presented to the Pre^- 
dent. Prof. Alexavdbr Dallas Baohb, for the dignified and courteous 
manner in which he has presided over our deliberations. 

The President rpspondt-d to thi*; voto, expressing his heartl\'U thanks 
for this honor — the satisfaction which it gave liim to have won the 
favorable opinion of a body of men for whom lie had such higli respect 
— the Ljrateful recollections he should ever cherish of the season they 
had spent together, &c. 

On motion of Prof. Hrkrt, 

Beealved, That the members of the Association return their warmest 
thanhs to the President, Fellows, and Faculty of Yale College, for the 
rer) ample proTision made for their accommodation, and for tbe land 
reception extended to them. 

This lie supjiorted by appropriate remarks, in the course of which he 
referred particularly to the agency which Prof. Silliman has, during 
a long career, exercised, in diffusing a love for the cultivation of 
science. 

Prof. Olmsted expressed, for liiniself and his associates, tlie gratifica- 
tion which they had received from their intercourse with the members. 

On motbn of Prof. B. Sillimak, jnn., 

Remlved, That the thanks of this Association be presented to the 
Secretary, Assistant Secretary, and the Seci-etaries of the several Sec- 
tio ^s, for the able maimer in which they have performed theu: laborious 
duties. 
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On motion of Prof. B. Silliiiav, jun., . 

Bttoivedf That the thuks of this ABsocSation he extended to the 
Ccmumttee of the College Street Ecclesiasticiil Society, for their liberalt^ 
in gntnting the use of then* heautiful house for the eTeomg mectmga of 
the Association during the present session. 

On motion of Prof. J. B. Rogers, 

Resolved, That the monilxTs of the Association return their warmest 
tliaiilcs to the ladies of New Haven, who, by their presence, have ani- 
mated, as ihey liave adorned our meetiny;s, and given additional incite* 
ment to tiie future labors ol its members. 

On motion of Dr. J. H. Oibbons, 

Rnohted, That the hearty thanks of the Association are du^ and 
o&red to the citizens of New Haren, for the Tery hospitable reception 
which they have given the members, and for the interest which they 
hare manifested in the proceedings. 

On motion of Dr. A. L. Elwyn, 

Hvsnli'rd, That a copy of the printed volume of the proceedings of 
the meetinL,^s at Philadelphia, Cambridge, and Hqw Haven, be presented 
to the libraries of Harvard and Yale. 

In pursuance of a resolution passed at the meeting in the morning, 
the President here invited Prof. SiixiMAN to address the members, 

and thus bring the session to a close. 

In the remarks which he offered, Prof. S. communicated a sketch of 
his personal history as connected with the early science of the country, 
and pres^ted some account of the rise and progress of the Association. 
He discoursed ajso on the objects and duties of the Association, ;ind on 
the harmony which must ever exist between scientific investigation and 
religious truth. Th^, tendering his kind wishes to each, he bade £ue< 
weU to all, and the meeting ended. 
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SaTH DAY, SATTJEDAY, AUGUST, 24, 1850. 

SXOmV OF GIOLOGT AND KATURiLL BIBTOBT. 

{Momir^ Session.) 

This Section met at 10 A. If. in the Geobgical lecture room of Yale 
GoUege, and wa9 called to order hj Dr. Stbphbv Rksd in the chair. 

The minutes of the last meeting were read by the Secretary, and 
approTcd. The foUowing communications were then recdved : 

1, NoTiC£ OP THE Habits of Pi.oiauia iirevipfnnis. By Kev. Tuomas 

Hill. Head by Prof. Aoassiz. 

Waltham, Aug. U, 1850. 

Mt Dear Sir : 

You asked me, somo months since, to give you in writing my obser- 
vations on the Ploiaria brcvipennis, and I choose the present lime for 
complying, because I think the lelt<>r may seem to you appropriate to 
be read at the A. A. A. S. in New Haven. 

I first used to see them in 1B25-29 at my fatlicr's liduse, New Jiriins- 
wick, N. J., always walking on the under side of tli(^ barn roof; except 
the first time, when I saw them flying across the barn loft. 

In 184G I saw one fiyiug at dusk in Waltham. 

In Oct., 1848, I showed you a picture of one; you pronounced it 
rare or unknown, and I have ever j>ince sought opportunities to observe 
them, and made notes of what I saw. 

On the 28th of August, 1849, I found abundance of them in my 
meeting-house horse sheds, just uadergoimg the last trausi'ormatiou and 
coming out winged. 

In the latter part of Sept. and first of Oct. I saw many couples in 
coitu. The males aie dis(ingui.>hed readily by brilliaat red spots on 
the back and upper side of abdomea. 

On the 28th of June, 1650, I found numbers of them in two differ- 
ent localities ; quite young, measuring scant a quarter of an inch. 

They appear now full grown and ready for final traiisfoTmati<m, bdng 
nine eighths of an inch in length, (exclusive of raptorial legs.) 

In regard to their habits. They frequent the spider wehs from their 
infancy, and seldom get entangled. When slightly entaoged, they free 
themselves by using thdr raptorial legs as hands, which they can do 
TOzy adroitly by bending themselves in very odd positions to get their 
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hands to the entangled member. Sometimes when cobwebs get on 
the hind legs» they tangle it on a splinter of wood, and then lying flat, 
drag themselves formurd by the raptorial legs. When very badly 
entangled, they are sometimes attacked and conquered by the spider. 

Tliey live principally on flies, and take their prey by stealth, but 
instead of approaching like the hornet and the hunting spider in the 
rear, they prefer, I tiiink, to approach in front. ^ Tliey approach very 
slowly, but are not afraid to ascertain the fly's position^ore accurately 
by feeling with their loncc antemioe. When they get into the right 
position, they rai^e the raptorial legs very j^lowly over their heads, and 
then bring them down upon the fly with an instantaneous m<>vt incnt. 
The first one that 1 saw striko a fly, stood exactly facing it, and brought 
his raptorial legs, with a sucldt n hlow, down between the fly's wings; 
partins^, dislocating and holding them still, and at ilie same tim»' lifting 
the fly nti" it> feet and tliiusdng his beak inti) its back; — a most admir- 
able instance of t h*- perfect harmony between the instincts and the for- 
mation of creatures. 

YouFB, very truly, 

THOMAS HILL. 
The insects arc most active at dusk, or on cloudy days. 



2. On motion of Prof. L. Aoabsiz, the paper oititled '* Deaenptioii 
of a new species of Helix, by Samuel J. Parker, Ithaca," was presented 
out of its regular order, and read by Prof. C. B. Adams. 

Prof. AoAssiz, after complimenting Mr. Parker on the seal he mani- 
fested, commented on his misfortune in describing a species as new, 
without previous comparison to see whether this were really the case* 
Such a course was becoming too common. It showed zeal, but not 
eriikim; and without critical examination, no authority can attach to 
any name. 



3. On Fo'-sii. SricciKs of W.\i.Rrii found bv Pkof. Fraber on the 
SuoREs OF New Jersey. By Prof. Louis Agassiz. 

[Not Ttcmed.'] 



Digitized by Google 



FOE THE ADVANCKM£I(T OF SCIENCE, 



849 



4, Nonc£ OF Obskrvatioks on Drift Stride ik New BmrxftWiCK. 
By P«or. Jambs Eobb, Fredericton, N. B. 

jS'o. Loculilif. Hock ScraUhtd. Dn. oj Scralches 



hjf compattei, 

1 NearSL Johnat BriclcTturd, Slates, . . . N. &S. 

2 " « at Penitentiaiy, «... If . 80** E. 

3 " " atSotttliBay, Sjenite, . . . N. 25*" E. 

4 « Mouth of NerepUR., « • . . N. 45** W. 
b " Ox-bow bend of Ner.R., " • . . N. 80** W. 

6 In Nerepis Settlement, Slates, . * . N. lO** W. 

7 Near Oak Baj, . . . N. 4fS. 

8 At St. Andrew's Seashore, Red sandstone, . N. 10^ W. 

9 At Chamcook Lake, Trap, . . . . N. 30^ W. 

10 Near St. Andrews on npUmd, Red sandstone, . N. 10^ W. 

11 At L'Etang Harbor, TVap N. 45'* W. 

12 Bet. St Oeoige's^ L'Etang, Slate, . . N. 45'' W. 
18 AtFaUsofNagaguadaireR., Trap, . . N. 40" W. 
14 At Musquash Mills, Slates, . . . N. 18** W. 
16 East of Musquash R» Granite, . . . N. 20" E. 

16 At St. Mary's, near Fred*n., Gray grits, . . N. 10 ik 15" W, 
VI FourmnesN.ofFredericton, «' " . . N. 10" W. 

18 Near Maryland, Ac. &c. &c., " " . . . N. 10" W. 

19 At Dyer's on Ilansell Road, " " . . . , N. 10^ W. 

20 Old Woodstock Road, " « .... N. 10° W. 

21 At Spring Hill, Slates, .... N. 10° W. 

22 Noar French Village, " .... N. 10° W. 

23 Hill beyond Indian Village, *' . . . . N. 10^ W. 

24 Near Naylia' Koyal Road, Gray grit,. . . . N. 15MV. 

25 At Cardigan Settlement, " N. k S. 
20 At Rushagonish Bridge, Purple grits, . , . N. lO'^ W. 
2T South end of Ororaocto L., Gray grits, . . . N. <fe S. 
28 At Hunter's Ferry, QuacoL., " " ... K. 12° W. 



20 At Hupel's Cone, Grand L. " Sandstone, . N. 10 W. 

30 In Harni y Settlement, Silicious conglomerate N. k S. 

31 Near Hardrig's on Nerepis R Gr'stone & porphyry, N. A S. 

32 Old Mill near Gagetown, Reddish sandstone, N, 22° W. 

33 At Harwell Schoolhouse, " " . . N. 10<fe45°W. 

34 Near Oromocto L., W. end, Orny grits, . . . N. 30° W. 

35 Mouth of Keswick R., White conglomerate, N. 30^ W. 
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36 Ki'.ii tiillon's Tavern, Gray sandstone, . N. 10" W. 

Two miles 8. of Gillons, " '* . , . N. 10° W. 

38 Heat Madawaska Chapel, Slat«s, N. 40^ W. 

i N 45° EL & 

89 Coeagne Beach, Gray grits, . . . ] g w 

40 In Prince WUliam Parish. " *« . . . N. lO'' W. 

Aa the magnetic variation in New Brunswick ranges from 10^ to 20^ 
W., we may from the foregoing observations conclwle that the normal 
direction of the drift striae in the tract of country alluded to is from 
about 10^ W. of true north to 10^ E. of south, or very nearly N. and S.; 
and that the occasional deviations from the above course may be ae^ 
counted for by the influence of the adjacent hills and valleys upon the 
moving materials by which the striee were produced. 

The polishing and scratching of rocks in New Brunswick would seem 
to be universal ; the above are a few out of many hundred cases which 
I have seen. They are observable on every rock whose texture would 
appear capable of receiving or retaining fine lines. The phenomena 
occur at all levels, and in one case appear distinctly upon a limestone 
on the sea shore between high and low water mark, where the dashing 
of water, ice, and stones from the beginning of the historic period, has 
not sufficed to obliterate these deeply graven monuments of diluvial 
action. 

The foregoing data have been offi ird to tliis Association, not from 
anv ideas as to the novelty of thoir ri^sults, bui -Uiipi\ ih.it they may 
be added to the already large accunuihition ot" facts bearing upon gene- 
ral history of Nortli American drift, and I would venture to suggest 
that no more interesting object could be proposed to this Association 
than the {graphical delim^ition of all those details which we now possess 
concerning this subject. When the eye can trace upon a map the va- 
rious courses of the drift striie, we shall then be able to invcs-tiffate the 
dynamical agcudes by which they were produced and modified, with as 
much care and certainty as we can trace the course of the tidal currents 
in Boston Harbor upon the charts recently submitted by our learned 
President the Superintendent of the United States Coast survey. 

l)r. S. IlnKD inquired whether the hills give anv tixed direction to the 
stria/ : and also, whether those striaj on the higher hills have more 
deviation to the east than those on the lower. The work liad been 
doue at dtilercnt periods in this country. He thought he had observed 
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a direction on the hills differing from that in the valleys. In tlie latter 
he iiad iraced tlie stria; mure to the South, S. 25° to 35° while on 
the hills he had found the direction S. 45° E. 

Prof. Konn considered the general direction 10° W. of N.; but had 
not paid any special attention to the point now raised, thuugli he had 
in mind one or two places where the direction was the same on the 
hills and in the valleys. 

IVof. AoAssiz pointed out the importance of mapping down the 
direction of the striae. The ngency he would not discuss ; but would 
ask how the appearance of the rucks of New Brunswick CMmjian d with 
those of Europe, which were rough on the north side and polished on 
the south. 

Prof. IloBB thought they presented the same appearance. 

Prof. AoAsaiz explained the difiference between the action of a solid 
body and drift ; and observed that notice should be taken which side 
was rough, and which smooth and scratched. 

Prof. RoBB had aroided discussing the agency; he had spoken of the 
direction of the force, rather than calling it either ice or drift. He 
would say farther, that he had noticed strie on the gray sandstone at 
Coeagne, as well as on other rocka. 

Prof. Agassis thought the observation of striae on so many differ^ 
ent rocks was very important, as this fact showed distinctly, tiiat the 
opinion put forward in Europe by no less a man than Leopold von 
Buch,~-that superficial scratches belong to the structure of the rocks 
themselves,-^is not correct 

Dr. 8. RsBD had observed that the steep nde was rough, while tbe 
gradual dope was ground most thoroughly. The striae had sometimes 
gone over on the 8. W. extremity, but it was the North and West that 
had taken the scratehing, as he bad noticed to a very considerable 
extent 



o. On a LocALirr op Aspdaltum, and rrs OaioiN. By. T. 8. Hunt. 

[Mot receictd,] 
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6. CoMPXniSOV BETAVr.EN TUK VOLWG CaTI-KI ILLAHS OK LkPIDOPTERA 
AND llIE ADULT LaKV.E 01 !MoSQUlTOES AND lUK ^01>£ OF FuilMA- 

TiON OF Stigmata. l>y Tiuf. L. Aoassiz. 

l^fot received.} 



*l. Ox soMK Localities ok M a(.;nk>i lii, wiiii Kkmahks on its Con- 
nection WiTU THE OWOIN OF iSERPBliTINE. By T. S. UUKT. 

[Not received^ 



8. On the Cylinduical Structlre obsbrved ix Potsdam Sandstone. 
By Fkankuk B. Uouoh, H. D., &omerville, N. Y. Head by Ptof. 
C. U. Shkpard. 

A frequent and very interesting phenomenon is observed in thePot»> 
dam sandstone of Jefferson and St. Lawrence coimttes« N. Y., and cw- 
aits in the occurrence of verUcai cylindere, often of great siie, and of 
undetermined length, having a concentric stratification^ but not differiiig 
in color or texture from the surrounding rock. 

The diameters of these masses vary from two inches to twenty feet 
and upward, but the concentric lines are more conspicuous in lliose of 
from one to two feet in thickness, in which the resemblanoe to the lines 
of growth in an exogenous tree is so conspicuous, as to have led to the 
opinion among casual observers, that th^ were fossils, and hence they 
have received the name of *' petrified logs." 

The immense size which they sometimes attain, and especially the 
age and character of the rock in which they are unbedded, of course 
preclude the possibility of this, and we are led to seek fivr then: origin 
in the causes which may have operated at the period when the rock 
was deposited. 

It is frequently observed that the larger masses contain witliiti them 
those of a smaller size, which arc often e.xcentric to the larger cylinder, 
and sometimes partly within and partly without it. When tliis occurs, 
the strata of the smaller mass are entire, while those of the larger one 
have their course interrupted at the place occupied Ly the smaller. 
The length which they attain has not been satisfactorily determined, as 
the rock m which they occur does not possess that cleavage and system 
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of joints which sometimes render tlie Potsdam sandstone a very desira- 
bh' building material. It Ls therefore seldom quarried, and but casual 
opportunities have been presented for mensuring their length. Cylin- 
ders a foot in diamrtrr hare }yopn nbsened, tivc feet in length, without 
change of size or struciAire, and there a reason to believe that the larger 
ones ext<*nd to a great depth. 

A conical figure is o*-r;isionnlly observed in detached specimens, and 
wherever such a form is seen »« situ, the vertex of the cone is directed 
downwards. In no ca.se has the reverse been noticed, nor hau any 
other than the vertical dirpction come under observation. 

In th" str,it4i a.ssociainl \\\lh this structure, there is often exhibited 
the nppeai-ance of ripple marks upon the surface of the rock, and upon 
the faces of slabs of the stone that is quarried. A spheroidal structure 
is also oft. !i met with in the vicinity. The latter consists of numerous 
balls, iieidt)m larger than an orange, and usually occurring together in 
great numb<:'rs. When broken, thev j n m iii i very perfect concentric 
stratification; the laminn being ol diticrcni colors, and frequently a 
pebble in the centre serves as a nucleus. Ko trace of organic hfe ia 
observed in the rock which furnishes these curious structures. 

The spheroids were evidently formed by the rolling of small bodies 
along the sandy bottom of an ocean, where they were thrown together 
into piles, by eddies and current.s : while the ripple marks indicate in 
like manner a tluctuation and unstable stratum of sand, at no great 
depth below the suiface of the water. 

When we consider the great iin Ijility of sand when immersed in 
w;i: r, as is exhibited in the familiar example of quicksands, wo may 
riadilv infer that the cvlindrical masses above described mav have had 
their origin in small eddies, or whirlpools, produced by local causes 
acting upon the surface of the water, and transmitted to tl)e saad at 
the bottom. The conical figure occasionally observed, and more espe- 
cially the uniform direction of the vertex of the cone, confirm the idea, 
while all of the attendant appearances unite to prove that they were 
produced in shallow water. 

lu a few instances the surfaces of rock which present sections of these 
cylinders exhibit evidences of the progressive motion of the vortices 
which produced them. 

When two are found occupying the same area, it is evident that they 
were formed at distinct, although not probably at distant, intervals of 
time. 
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In eonclusioo, it is interesting to remark the lasting effects of apps> 
rently trivial causes. 

The slightest ripple whick breaks upon the beach of the ocean, or 
the eddy which cin1< upon its surface, mny disappear with the moment 
that produced it, but its bistoiy remains in imperishable characters, and 
after the lapse of countless ages we may trace its directions, estimate its 
forcOj and reason upon the causes that fanned it. 

Prof. Agassis suggested that another cause had produced this effect, 
—the plutonic agency. He also referred to the frequency with which 
metamorphic roclu are met in the Potsdam sandstone. 

Prof. Shepard objected to the view of a plutonic agency, from the 
absence of angles. 

Prof. Ac Assiz thought, however, his view onght to be present in the 
mind of the investigator. 



9. Remarks ok thx Gbology of Maokinao, Drvhmovd asd Sr. Jo- 

SSPH*8 ISLAKDS, AND THE NoRTHEUN StIORES OF LaKB MldUOAlT. 

By Prof. James Hall. Bead by Prof. Aoabbiz. 

[Not received.'] 

Prof. AoAssn made a few remarks on the importance of these sur- 
veys. 



10. Ii£MARK9 ON THE SEVENTEEN YeAR LoCUST. By MiSS MoABtS. 

• Commimicated by Prof. Aoassiz. 

[Jfol received.] 



Dr. J. H. Gibbons inquired whether eggs were ever found deposited 
in the limbs of trees. 

Prof. AoABsu replied that they were ; and that after the eggs weic 
hatched, the hirvse drop to the ground. 
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SIXTH DAY, SATURDAY, AUGUST 25, 1S50. 

SBCnOV OF XATBSHATtCS AND PBTSICfl. 

[Morning Session.) 

Prof. Co A K LEV was called to the chair, and the following communica- 
tions were read or presented : — 

1. Oir THE UsB OF THB Zsiinit Tbuescopc in tbb Dbtkrminahon op 
Latitddbs. By Prof. Lewis R. Gibber, of Charleston, S. C. Pre- 
sented by VrcL A. D. Baohb. 

Accompanying this letter, you wiU find my form* for recording ob- 
servations with the Zemth/l'elescope, the specimenB bong taken from 
my record book of actual observations : three purs are siiffident to show 
the method. The fourth column contains the record of the micro- 
meter measures, + for the southern stars in the instrument used; the 
algebraic sum of these gives the Biff. Zen. Dist. with its proper sign, 
which is written in the fifth column on a line with the second star ; the 
value of this taken from a table for the micrometer is written beneath, 
with the same sign. In the sixth column are written the North Polar 
Distances of each star, on a line with the respective star, and their sum 
for the pair on the line below. The sevmth column contains the Level 
Readings, which I have always marked K. and S. (rejecting O. and£.) 
S. always + ; balf the algebraic sum of these readings for each star is 
written with its proper sign in the eighth column ; the values of these 
from a table for the divisions of the level u put in the ninth column 
with their ^gns, and their algebraic sum in the line beneath, with its 
proper sign. In the tenth colunm is the Meridian Distance, + for 
southern star, and of the reductions to meridian obtained as presently tc» 
be stated, the algebraic sum is set down in the line below, with its 
proper sign. In the eleventh coltmm, in the line below the second star, 
is written the Difference in Refraction at the Zenith distances of the two 
stars, obtain li as presently to be shown — if southern star be farthest 
from Zenith. When this is done, the sum of the polar distances, the 
diff. Zen. di^t. and the three corrections for level, mcr. dist., and refrac- 
tion, will i>c found on the same horizontal line, with their proper signs; 
their ulircbraic sum is then tiiken and written in the twelfth column, on 
the same line ; this is the double co-latitude. At the end of any interval 

• Se« page 368. 
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of obserrations, the sum of these' may be obtaioedp aad the mean taken ; 
the half will be the co-latitttde; the eomplement is, of ooune, the kt- 
itude sought. 

Thus you see the record and the steps of the computation arc brooght 
within the space of three lines and twelre columns for each pair* and 
all of my observations are reduced in this way, on the same sheet on 
wluch they are recorded. This is the smallest number of homontal 
lines into which the whole process can be brought ; but by using four 
horisontal lines to each pair, two vertical columns may be saved, and 
only one reference to the table for level need be made, as shown in ex- 
ample. 



Datb. 


Star 
B.A.t. 
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The only objection to these modes of recording and computing, that 
occurs to me, is this ; the differences from the final mean ore twioe as 
great as in your mode, and the sc^uates four times as great, and therefore 
more cumbrous to use in obtaining the probable errors, but it is easy 
to halve these differences, and use them as before. 

To obtun the correction for refraction, I proceed thus. As the dif- 
ference of refraction at the two zenith distances is required, and not 
the absolute amount, I differentiate the formula for refraction, aad for 
this purpose any one of those given will answer. Take Bradley's 
T^6T* Utn 2\ drm^bV aec^zds,put dz^V, 2', 3', &c., suoeeis- 
ively, and for each, 0^ 5**, 10^ &e„ and we have <h, as in teble 
subjoined, as a specimen. It is easy to obtain the correction by in- 
spection or by multiplication. 

The correction for meridian distance is not 
so easily obtained, since it depends on lati* 
tude, zenith distance and time, botli the last 
being variable. The expression for the re- 
dttclioti to the meridian, taking only the firM 
term, is Red.» ; where 
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and — ; » : — sm «X cot z + 6m X cob X; 

X being colatitude. r north polar distance, nnd ; the zenith distance, 
— when north. Put 0" 0005454 « c and rediuMion to meridian = M ; 
then M = Ay = c/3 sin "X cot c - r sin X cos X for south stnr, nnd for 
northern star — Nf, — ct,^ sin cot r + c/j* sin X cos X, taking 
:f B» m«in senitli distance of tiro stars. Hence 

M — Ml — (^2 — t^^) rsin ^Xcotz + {i' + V) csinXcosX. 

Two tables can be coostracted for 1 to any required number of 
seconds, one for c sin X cos X, whose value for iii)- latitude and for 1 *** 
is 0" 00024807. and is only pt>rcepiible when the sum of the 
squares of the seconds of meridian distance is fifty seconds or more ; 
the other for c bin *X cot s, for 1 *^ to seirern], and for values of z from 
0° to 25*. 

z 1*". A specimen for my latitude for is sub- 
0° inf. joined. As cot z enters into this expression, it 
1° 0"-0091G5 will be seen tl.at the Sfntence on page 8 of Lee's 
6** 0 -001820 paper: Those stars near the zenith being of 
10° 0 000906 coarse preferable/' must be taken v^ilh some limi- 
16° 0 '000590 tation. In computing this Ir st table, this remark 

may simplify the calculation in some parts, 

cotY — — — ^ — — &c. 

^ X 3 32-5 

Hence for small ares the cotangent is inversely proportioned to the arc, 
or, mora accurately, is equal to the reciprocal of the arc diminished by 
a third of the arc. 

You desired to have some account of the mode of recording and re- 
ducing, which you saw me using, and I must beg you to accept this, 
imperfect as it is, and do what you please with it— mcorporate it in 
your own method, or reject it altogether. There are tastes in these 
things as well as in the fine arts. 
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2. On thk Law of iKorcTioK of ak ELErrurcAL Clrukxt upon itself, 
AND OF Electrical DiscnAnoEs i\ Sthaigiit WiiiKtj. By J. H. 
Lane, PuLeuL OUice, Wsijliingtou. 

The first dUseoreiy of the induetion of electric currents was made by 
Prof. Faraday. After his discoveiy. Prof. Henry followed, in a very 
elaborate series of experimanits ; in which he developed some new and 
remarkable phenomena, and brought out the most complete clucidaUon 
of tlie laws of the induction of electric currents that has been produced. 
He discovered the induction of an electric current upon itself^ and 
referred it to the general principle oi inductive action at a distance, as 
discovered by Faraday. 

The conductor of a curront was regarded as made up of an infinite 
number of infinitely small Hhres, and the induction of the current upon 
itself was no more than the inductive force exerted upon each fibre, by 
the currents generated in all the other fibres. 

My object in this communication is to prci^ont the principal results 
of a mathematical investigation of the laws of the induction of a current 
upon itself, some account of which was read before a meethig of the 
lifational Institute, in Washington, some two or three months since. 

The most material part of the fundamental law from which we must 
aet out in such an investigaUon, has been proposed by Prof. Henry, as 
a deduction from his investigations above alluded to. His expres<:ion 
of the law is not qmte o<niiplete« but requires, to make it so, ouly two 
or three assumptions, which are too plainly suggested by the ana1oL:\- of 
other weir established laws of electricity to admit of much doubt. Siiil, 
they cannot be regarded as demonstrated by actual experiment ; and 
if the results here given, as deductions from them, shall furnish any 
means of testing their truth, one object of the investigation will have 
been attained. The fundamental law, then, adopted as the basis of 
the investigation, is this : — 

The inductive force exerted by a current generated in an infinitely 
short element of a linear conductor, at any given point, lies in the plane 
of the elementary current, in an opposite direction to it, and at right 
angles to the line of direction drawn from it to the given point ; and is 
directly proportional to the length of the element midtiplied into the 
sine of the angle it makes with the line of direction, and inversely pro- 
portionnl to the square of the distance. 

As it IS my intention to publi'^h nn im ('^ligation in full in the Ameri- 
can Jawmal of Science, 1 forbear, at this time, any further comment on 
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tbe fundamental kw here staled, or MtfQmg man tibw a bmf iCito- 

ment of the deducticms I have made from it. 

The first of these is the ohvious one, that the inductive force exerted 

by a ciu rent generated in a straight linear conductor of unlimited length, 
is in a du-ection parallel to the conductor, and in the inverse rativ^ sim- 
ply of the perpendicular distance from it. TIip parae is very nearly 
true with a conductor of limited length, for any point whose perpen- 
dicular distance is small comj)ared with the distance from either ex- 
tremity of the conductor, tiic error being only a small quantity of the 
third degree. That in fact the inductive force of .«uch a linear conductor 
cannot be inversely as the square of the distance, at least not without 
Umitalion ;is to the smallness of the distanrp, is proved by the fact that 
the induction of a current upon itself would, in that case, be iffP^'t^, 80 
that it would Ix- impossible to generate a current. 

In the second place, it will be readily seen that, if a current of elec- 
tricity were generated in a long, stnught, prismatic conductor, in such 
manner that the rate of development should be uniform throughout the 
mass of the conductor, the whule inductive force exerted by the entire 
current would i)e greater in the central parts of the cross section than at 
or nt.-ar the surface. In the case of a rvlindrical conductor, the induc- 
tive force exerted at the surface would Ik* t(j that exerted at the centre, 
as the diameter of a circle to half its circumference. 

At the first iiistant, therefore, of the application of an electro-motive 
force to generate a current in a straight, cylindrical wire, we must 
expect that the rate of development of th(^ current will be more rapid 
m fibres iiuated near tlie surface than in the more central ones, in 
order thiit the latJ active force may be the same in all the fibres, and 
ju^jt sutTicient to balance the electro-motive force applied. 

I have therefore sought, in the third ])lace, the law according to which 
the rate of development must suiy at ditfert iiL (ii>iaiict;.> fiom the centre 
of the conductor, in order to satisfy this condition of equal inductive 
force through all parts of the cross section, and the result obumed is, 
that the rate of development, in any fibre, is inversely as the length of the 
shortest cord that can be drawn through that fibre, in the cross section 
of the wire. 

An anakgons lair would also obtain, with a straight conductor, hav- 
ing its erois section an ellipse. If a diameter be drawn m the cro&s 
section, through any fibre, and a second diameter conjugate to it, the 
rate of development in the fibre must be directly as the conjugate 
diameter, and inveisely as the cord drawn parallel to it through the fibre. 
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Hus law of dcYebprnent can ooij apply, bowever, to Che moipieiit 
stage of the darelopincnt, sinca tlie renatanoa to oondiietioii in the wiva 
vroiild interfere with it aa the ineraaaed in quantity. 

la. the C8M, however, of the discharge of machine dectrieity through 
a whe, there are atrong reasons for beKevbg hat the cvnent, in most 
eaaea, never reaehes a quantity sufficient to make the resistance to con- 
dueticm much felt» m eomparison with the immense electro-motive foroe 
cODcented, and to which the mductive force itself 4- the resistance to con- 
duction^ must be equal. If this is found to be actually the case, the law 
of discharge of machnie electricity will depend principally upon the m- 
dnetion of the current upon itself ; and the above kw of development* 
or &e more comprehensive formula from wlndi it is taken, lead to scnne 
onnous results m regard to electrical disebarges. 

That which at once arrests attention is the tendency of the discharge 
to the sur&ce of the wire, presentug some analogy to the distribution 
of statical electricity. But the dischaiges would be far from being eon- 
fined to the surface ; for though the mitial development would become 
infinite at the very surfece, yet the depth to which this eztenda is an 
infinitessunal of the second degree, so that the disehaige must be dk- 
tributed throughout the maas with a large excess near the snr&ce. 

Another interesting result is, that, if the discharge were passed suc- 
cessively through two wires of dlfierent diameters, placed end to end, 
the bductjon of the current upon itself in the two wires, or what might 
be called the resistance to discharge, would be dureetly as the length 
and Inversely aa the diameter of the wire, instead of the area of the 
cross section. This, should it be confirmed, would appear like a marked 
distinction between galvanic and machnie electridty, were we unao- 
quainted with the induction of electric currents. 

1 am anxious to put these oondusbns to the test of experiment as 
soon as I have opportunity ; but the very lunited apparatus and meana 
at my disposal have not, thus far, enabled me to produce any teliable 
nsults. ^ 



8. Ov Whirlwinds rRODUcsD uy tue Burkino of a Cane-bbajls zsr 
Alabama. By A. F. Olmsted, New Haven. 

Facte relative to whirlwinds produced by the buroing of brush and 
timber on several occasions, were published in the thirly-sixth volume- 
of the AmtrUan Journal Scknee. In the several accounte given m 
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thnt article, lliore is a great snmenc?;?, from the fires liaving the same 
origin, and differing only in their magnitude. The facts wliich I shall 
present to the Association at this time, arc different from any that have 
been recorded fn\ the subject of whirlwinds, and will, therefore, have 
the interest of novelty, althoupfli in magoificence they are not equal to 
those described in the article alluded to. 

The canes in the cane brakea of Alabama often grow to the height 
of thirty-five or forty feet. They covtT the best of the new land, and 
the thickness and size of the cane is considered as the best evidence of 
the fertility of the soil. No vegetation at the North can be compared 
with the cane-brakes in the density of their growth, and even in the 
Southern States, no other kind of vegetation is comparable with the 
canes in this respect. Notwitlistnnding their great lieiglit, they siiuiii 
but ail inch or two apart. A thx-k canc-hrake, tlicreforc, or one in rich 
land, which is not exposed to the continual intrusion and trampling of 
large animals, is completely impassable. Such caiie-brakes are the 
resort of a great variety of small animals, which make their way to their 
coverts through hidden paths. These animals, when the canes are 
btirnt, arc overtaken and destroyed by the flames. The canes tenni- 
nate in a head of foliage in the form of a vide broom or bnish» with 
leaves very mneh like those of the otesnder. 

From the dense manner in which the canes grow, it follows that» 
when ent down, they lie in heaps of great taxe, and in such a way that 
wh«i perfectly dry, the fire soon catches the whole mass. *They are 
cut down, generally, with a carpenter's adze^ although an axe or a very 
heavy kind of hoe, called a '*eane hoe," is sometimes employed. One 
blow is sufficient to divide the stalk. This the laborer takes hold of 
with his left hand, and throwing it behind him, advances to the next. 
In thb way an acse of cane-brake is soon cleared, and cane land is pre- 
ferred to all other kinds of land for its good soil, and the ease with 
which it may be cleared. When the canes are cut down, they are 
allowed to Be for a month or six weeks, untQ they becmne perfectly 
diy. Fire is then applied in several places at once. As soon as the 
canes begin to bum, the air that is confined in thdr cells, and the 
watery vapor, burst them asunder. They generally explode through 
several cells at once, and thus are split in one continued line. These 
exploMons, in burning a huge cane«brake, produce a continued loar, 
like the dischaige of musketry from an immense army. The ** huming," 
however, was unattended with thunder, and, in this respecti differed 
from an the cases mentioned in the Jtrnmal rf Scmee, On account of 
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tlie diy, ooAbnstible nature of the cane, when kindled» the fire advances 
with great nipi<Uty, giving out flames of the deepest Ted, the intensity 
and richness of which color are mcomparably finer than the flames 
which arise from the comhnstion of any other land of wood. The 
deep, rich tints of the dalilia, and some other flowers, approach more 
nearly to the color of this flame than any other natural object. The 
fin^t red of the prismatic spectmm, when all the other rays are ent 
off, is not saperior to it. Together with the flame there ascends a Tcry 
dense, black smoke, resembUng that which arises from burning cam- 
phor, or from the chimneys of gas works of factmies where bituminous 
eoal is used. This smoke also far surpasses, in its dense deep black 
color, anything ordinarily obser\'ed. The smoke from bituminous coal 
would not equal it in density, and would be far inferior in depth of color. 
To the painter, the magnificence of the rich red flame, combined with 
the rolling masses of smoke, would form one of the fines^t tibjt cts be 
could select. His darkest color for the smoke, and richest tints for the 
flame, would be required to convey any just conception of the beauty of 
this scene. 

The cane-brake which I visited covered a space of twenty-five acres. 
It was set on fire at the part most distant from us, and the tract of land 
being somewhat curved and irregular, the fire was at first hid from our 
view. The smoke, however, was visible from the commencement, and 
the roar of a thousand discharges approached us with rapidity, until, 
with the flame and the smoke, it issued from behind the wood by which 
it had bocn for some timo concpnlcd. T\\o heat hevauMj intense where 
we stood, althoitirh at a distance, of more tlian two hundred ymd^i fiom 
the tire. "Whirlwinds were now observed in the Imttest part of tlx* tire. 
They did not unite in one column, as in all the cases mentioned in the 
Journal of Science, but were scattered throughout the fire, and several 
were fonticd at the same time. 

The first were on a comparatively small sc^le. Their height was 
from thirty to forty feet. To these succeeded others on a larger scale, 
until they reached the height of more than two hundred feet, and the 
flame and smoke wliich formed their columns were perfectly distinct 
from the general miiss which arfjse from the fire. Tliese continued to 
form until we left. "SVhile we remained, there were as many as four or 
five of the largest size formed. They appeared rather to increa&c in 
size and frequency toward the latter part of "the burning," and many 
were formed on the ashes, after the fire had, to a great extent, gone 
down. The " burning*' lasted for about half an hour. 
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Among the whhlwiiids, there were several points of difoenoe, bj 
wUoh they might be olaseed wider four heads. The mMi oommos 
whltlwuid wa« that whieh was statkniaiy over ft part of the fire which 
was hotter than the neighboring portions. A second vaiie^ was that 
which had a progressive motion, and adraaoed over the traini trad^ 
throwing up ashes and einden, and thus marUng its courae throng^ 
the fire. Some of these emerged from the flames. Tins was probahlj 
the ciise with qiute a number, although, having nothing to mark them 
after leaving the fire» they became mvisible. One, howe?«r, passed 
near enough to us to be obsen ed, and attmcted oar attention by its 
msUing sound, and by the leaves which it carried up. This was about 
fifteen or twenty feet high. At the time this passed us, we had moved 
from our first station, and were about three hundred yards from the 
fire. These whirlwinds differed from the others in form, beiog veiy 
wide at the top, and contracting to a point at the bottom, Vko a top or 
a spindle, or, more exactly, they were the form of the upper cone of an 
hour glass. An interesting phenomenon which attended some of the 
whirhvinds, might render it pi oper to arrange them under a third daas. 
In. these the flame was violently whirled at the base ; than above suc- 
ceeded a dark interval, where the flame seemed to be extinguished entire- 
ly, but towards the top it broke out anew. It was a mixed whirling of 
flame and smoke, the smoke occupying the central portioii. The dark 
interval where the smoke was unconsumed, was ^eatcr or as the 
flame above apprnaclM'J to or receded from that beneath. Tliere were 
quite a number of whirlwinds of this class. The fourth kind of whirl- 
winds were formed of immense columns of smoke, so narrow and lof^ 
that they resembled towers of several hundred feet, ch* trunks like those 
of trees in form, extending into the sky. The rotary motion was obn- 
• ous throughout their entire length, lliese colimins of smoke were geOi* 
erally straight, but sometimes bent at the top by the wind. 

In connection witli the whirlwinds there were several other facts of 
interest observed duiint^ the burning of the cane. We noticed the 
direction of the wind was changed. At first it was from the north-east, 
and continued in that direction in the upper part of the atmosphere, as 
was evident from the way in which tlie columns of smoke were bent. 
But shortly after the commencement of the burning, the air beneath 
blew in all directions towards the centre of the fire. The columns of 
smokt- Avere not bent for more than a hundred yards, hence, up to that 
height, the wind blew in all directions towards the eenfrr 
, Secondly, these whirlwinds revolved m their axes from jight to kft, 
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and from left to right, without any prevailing tendi nc}^ to one direction 
more than to the other. Frequently, the same whirlwind would change 
the direction in which it revolved, and would ^;ain return to its fint 
cwnrse. In a few instances this was repeated several times. 

Thirdly, 'ill the midst of the fire, the foliage of the trees, which were 
surrounded by the pUes of cane, became gradually dry and parched, 
and finally caught on fire, burning almoat like a flash of powder, and 
adding greatly to the splendor of the scene. The light red flame of 
these trees afforded a fine contrast with the deep red flame of the canes, 
and the nearly white amoke of the buminrr tmnka was also in lively 
contrast with the heaTj, rotting maaaea of hlack amoke which aurrounded 
the fii*e. 

fourthly. The charred leaves of cane, bdng thin ond light, were 
diiren off in considerable qnantitiea. They woie carried up, frequently, 
iritfaout being burned, and were sometimes found at a distance from the 
pkee of the fire. But, considering the extmt of the fire, few cinders 
were carried up. The combustion was very complete, which I ascribed 
to two causes : — First, The extremely light and combustible matter of 
the cane, which would be, for the most part, consumed in the intense 
heat of the fire, before rising to a great height. Secondly, The air 
Imprisoned in the wWa of the cane probably added to the intensity of 
the combustion. Three conditions ■ ■ the air confined being in consider- 
able quantity, its position being in the centre of the canes and the centre 
of the fire, and its h^h temperature — ^woold contribute to render it 
more efficient in supporting combustion. 

From the ^reat number and variety of whirlwinds which this burning 
afforded us the opportunity of obser\ing — from the splendor of the 
flame, and from the beauty of the smoke, rolled in masses above the 
fire, or in whirlwinds, this scene was one of equal interest to the painter 
and the student of science. The vast whirlwinds ft^nncd in the afmn 
sphere by storms, or by the bui nings of forests and dry limber, are either 
too large and too rapid in their j)rogros.s to be carefully obsen-ed, or 
they are collected in one column of flame, which has always nearly the 
aaae form, and is attended by the same phenomena. But in the burn- 
ings of the cane, whirlwinds of a great variety of form and si^ extend 
over a wide tracts and all their pheaomena are perfectly distinct. 
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4. Os THE Apparent Neckssitt of Revising the Reckived Systems 
OF DvNAjAiCAL Meteokoloqy. By W. C. Redfield, New York. 

Mr. Rkdvibld said, that, in consequence of the pressure of matter 
before the Association, h(> would not now attempt to submit his views 
on this great subject. He would only say, that his views of the theory 
of winds had been those which are eommooly entertained. But, in 
pursuing his storm inqoines, he had constantly met with facts and dif- 
ficulties which appeared irreconcilable with the theory that solar heat 
is the great or piincij)iil cause of the general winds of our globe. To 
state these objections, in a manner to do justice to his present views of 
the case, and to explain the principal phenomena ol atmospheric motion 
by the cosmical laws which govern the planetary sptem, would require 
more time than could now be allotted. He would, therefore, pass from 
this topic, and make a few remarks on some recent developments of the 
law of storms, to which subject his attention had been more immediately 
directed. 

He would here make reference to the Atlantic hurricane in the mid- 
dle of July, which appeared at Barbadoes and the Windward Islands on 
the 11th of that month, and, passing thence to the coast of the Cam* 
lioas, swept over a large portion of the Atlantic States, in its progress 
towards tlie hi<rh latitudes. Being preceded by strong southerly 
winds, wliich bore large supplies of aqueous vapcHr, and carr^-ijig its axis 
path over the interior of the country, it was productive of rain in 
unusual quantities. Its path was more inland, in these States, than 
most of the storms heretofore traced, which had then: course over the 
same islands. 

At the meeting of 1848, in Philadelphia, he had the honor to lay bc- 
foie tlie Association, the valuable work of Mr. Piddington, of Calcutta, 
whose labors in illustrating the character and courses of whirlwind 
storms had, in numerous cases, been the means of saving lives and 
properly from ilestruction. He would now present to the Association 
a second work of Col. Reid, "On the Progress of the Development of 
the Law of Storms," pubhshed during the pa.<t year in London ; a 
work well calculated for diffusing correct and useful knowledge of this 
subject, 

Mr. Redfield also stated lliat he had at no time attempted to ofieran 
explanatory theory of the dynaniical action in whirlwind storms. He 
had concrrned himself mainly wiih the facts by which the great law of 
ROTATION AND paoooESsiON, lo. detCTmiaatc directions, was made mam- 
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fest ; but Le would not withhold his views of the dynamical theory^ 
could the Association derote its time to this object. He would also 
allude to another important fact, which shi^uld no\ er be o\ crlooked by 
those who enter on these inquiries. He had found the axis of rotation 
in the storm-wind to be always coincident with the area of least pres- 
sure, as indicated by the barometer, during the entire observed progress 
of the storm. In thus tracing, geo^phicallj, these three essential 
characteristics of the storm, throughout its progress, we can at once 
solve the mmn inquiry, and are better prepared to give due consideration 
to the aqueous depositions and other diversified phenomena which are 
contingent to the storm, or to portions thereof, in diflFerent latitudes, 
and at different seasons of the year, as tho storm advances from tropical 
latitudes to the colder regions of the temperate or frigid zone?. 

Mr. Kedfield then laid bofore the Association copiesof a prai;tical rule 
in seamnnship, which is based on the rotary character of stonns, and has 
been printed by Coi. Kcid, for the benefit of navigators. 

RUUB IV BBAUAKBBIP. 

Every rule, applicable to ships which have become involved in 
storms, is invaluable. Captain Andrews, commander of the royal mail 
steamer Medway, on leaving Bennuda for England, on the 22d Septem- 
ber, 1846, suggested the following: — 

By keeping the wind on the starboard quarts, when in a revolving 
storm m the Northern hemisphere, shii)^ gradually sail from the storm's 
centre ; and by keeping the wind on the port quarter, when in the 
Southern hemisphere, ships gradually sail from the centre of a revolving 
atonn. 

This rule applies to three quarters of the storm's curcle. But there 
is always one quadrant in a progressive whirlwind storm more dangerous 
than the other three, being that over which the storm's centre passes in 
its progress ; and there would be danger in applying the rule with a 
ship in this quadrant. 

Within the tropics, while the course of storms tends towards the 
weatk the quadrant of greatest danger will be on the west side. But 
these quadrants will gradually change their position as the storms 
recurve ; and in high Utitudes, as the course of the storms becomes 
easterly, so will these quadrants of greatest danger come to be on the 
east side of the stonou In order to know which is the quadrant of 
greatest danger, the theory must be studied until it is understood. 

An example of Captain Andrews* rule for the Southern hemispheire 
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was practised by Captain Moorsom, Royal Navy, wlien cummnndiiig 
the Andromache frigate at Mauritius, in 1820, and la the m«tre rmiark- 
able because it was executed by Captain Moorsom b<'fore th'' tlieory of 
storms was understood. Loavin<^ H. M. 8. Ariadne, in Port Louis har- 
bor, at the wisli of her conimandei-, Captain Moorsom j)Ut to sea in the 
Aiidromuche, with the wind at S. E , veering to S E., predetermined 
to steer without regard l<> the compjtss, and to keep the ^\ind, as it 
veered, always upon the larboaid <»r port quarter. He liad come to 
this decision from attentively studyiuj^ tlie log-books of ships which had 
encountered hurricant s in the neigliborhood of Mauritius, and nbsen'ed 
that the wind veered there in a uniform manner, iiy stetring as 
described, Captain Moorsom gradually carried his frigate away from 
the centre of the storm, until he h id gained its opposite side, and mode- 
rate weatluT. Then, having tlie wind at N. E., veering to E. N. E , he 
brought his ship upon the starboard tack, in order to return to Mauri- 
tius, which port she rea<;hcd uninjured. 

By comparing extracts from the two log-books, it appears that the 
Ariadne, in Port Louis ilarbcjr, \v;u» in the centre of tlie hurricane, and 
had the storra very severely ; whilst the AnJujuiHclie, by jnitting to 
sea, and being strcred so as to keep the wuid on the port quarter, had 
comparatively moderate weather. 

Prof. IIrnry remarked that the whole subject of storms was one, 
both in a theoretical and practical sense, wliich could well engage the 
attention of the Association. It was one which had been studied in 
this country more than in any other part of the world ; and it was due 
to those engaged in this research, namely, Mr. Rcdfield, Mr. Espv, and 
Dr. Dana, that it should be thoroughly examined by thost; interested in 
physics among us. 

The subject was one of the most involved, perhaps, (>{ anv which 
could be presented for investig ition. Prof. H. had several times resolved 
to study the subject, but had been deterred from want of ojtpurtunity. 
He thought it would be well to make the subject of the movement of 
the air, in the case of storm.s, a special matter of discussion at the next 
annual meeting of the .Association, and that th' m luhers of tliis Sec- 
tion should be requested to direct their attention to ihe sul)jecL Juiing 
the intervening time. He would prepare himself, and give some viewi 
at the next meeting, should he be permitted to attend. He had com- 
menced a series of experiments on the vortices in water, and had arrived 
at a number of conclusions which he did not anticipate at the commence- 
ment. He found three concentric cylinders of motion ; one along the 
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axis, downwards; another exterior to this, upwards; and a thhrd with> 
out the two others, downwards. 

lie had alao made a series of experiments on the producLiou of vor- 
tices in air. He ^vas inclined lu believe that ncarl\ all the phenomena 
which ha\c been .uivanced by Mi . Rodfield, Mr. liiipjr, and Dr. Hare, 

could be illustrated by expc-niiiLuU of this kind. 

Prof. Ba( HE remarked that he considered the storms of tlie United 
States to hi' of dift'erent classes, and that until tli0J,e engaged in making 
the inductions would dlscu^^> t^cry observation, (requiring the aid of 
mechanical computation for such a jiurpose,) and j)resent the result of each 
in print, to be examined, no decision likely t(^ stand long could be rendered. 
It wKuld not do, in discussing a theory, to neglect the contradictions. 
Prof. B. iiihUinced the paper of Prof. Loomis, on the storms of the L nited 
States, presented some years since to the Americaji Philosophical Society, 
iUi an admimble specimen of this kind of induction. 

Prof. W. B. RoGEns stated that three years ago he had made some 
expenments on vortices in water, by givinij^ rapid rotation to a rectangle 
of copper plunged a few mches into water contained in a large cyhndrical 
glass jar. The lifting force was very strikingly seen, and at high velo- 
cities the descending motion along the axis. He thought that this hne 
of experiments promised very interesting results. 



6. On the Solar Ecirrsr: of Ji i y, 1851. By Lieutenant C. H. 
Davis, Supt. Kautical Almanac. 

Having undertaken to prepare for provisional use a set of lunar ta- 
bles embodying the additions applied by Professor Airy to Damoisoau's 
tables in order to make the tabular calculations represent as closely as 

possible Plana's theory. Professor Airy's own corrections from the 
Greenwich observations, and also the corrections due to Professor Hwi- 
8Cn*8 recent discovery of the two inequalities of long period in the 
moon's motion arising from the perturbative action of Venus, it is a mat- 
ter of interest and importance to us to profit by the excellent occasion 
afforded by the solar eclipse of July, 1851, (visible in the greater part 
of North America, and the continent of Europe,) to coni])a2c the moon's 
observed place with the tabular place ns determined by our tables, and 
to test the value of the moon's semi-diameter employed in our cakU'> 
lations. ^ 

24 
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To facilitate and promote the obser\ation of this phenomenon on this 
continent, I have prepared at the office a chart exhibiting tho phases of 
the eclipse in the United States, Canada, and Mexico, from wliich, by 
simple inspection, the observer at any place may find approximately the 
beginning and end, the duration <fec., of the eclipse ; and I propose to 
bind up a copy of this chart with each number of the proceedings <rf 
the Association* 

This eclipse is remarkably favorable for the approximate determina- 
tion longitudes, and cannot fail to be very generally u^ed lor this 
purpose in our country, where such occasions hic rendered eminently 
important by the number of meridians, and the vast extent of imper- 
fectly known territory. 

For the elements for general computation, and for the special compu- 
lations for places in this countrj', 1 will refer the observer to the American 
AUnanac, to wliich the elements and phases of the eclipse have been 
communicated ; and I add here the dates for the principal European 
observatories, as a means of more accurate and satislactory geographical 
determinaUons. 

I bare receired the permission of the Hon. Wii. A. Gbaham, Secre- 
tary of the Kavy, to distribate the chart and accompanying calcula- 
tions wherever they wiU be serviceable. 

It may be well to say, that mcopying the chart upon stone, some of the 
Unes which are crowded in the lower corner of the chart, on the right 
hand Side, have been slightly, (not materially ,) distorted. 
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6. On TBS NUMKRIOAL CoHPCTATIOlT OT THB Co-EFFXOIBNTS OP THB 

Pbrtursaiort Fuvotioks of Planetart MoTxoir. By Scars 0. 

Walker, Washington. 



7. Ok the PiHisimoit of Trmprratqrs in Air bt Expaksiok, avd 

THE PERMBAnON OF AlB BT blOlSTDRX. B7 Piof. J. P. ESFT, 

Washtngton. 

A very extended series of experiments with the doable nephelcscope 
was made last winter and spring, in the Smithsonian Institution, hy me, 
on the degree of cold prodnoed in air, both dry and moist, by sudden 
expansion from diminished pressure. The expansion was effected by 
opening a commnnication between two vessels containing tar of different 
known densities at the same temperature. This communication was cut 
off at the moment wh^ equilibrium of pressure was effected between 
the two vessels, and the degree of cold was calculated from the increase 
of elastic force which the expanded air acquired in regaining its origmal 
temperature. When moist air was used, an allowance was made for 
the elastic force of the vapor generated during the rise of temperature. 
This additional force was calculated on the supposition that the dew- 
point rose with the temperature, and was the same as the temperature 
of the air in the vessel, both before and after the expansion. This, 
however, was found not to be the case, after the expansion, though it 
was before by compulsion. This &ct and the following are some of the 
results which have been obtained from a patient aoalysis of these nn- 
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mcrous experiments. When dry air at common pressure was expanded 
one-third, that is, when one-third was allowed to escape, at the tempera- 
ture of 52° Fahrenheit, it was cooled about 47°, when it was expanded 
|, about 72°, when U was expanded ^, it was cooled about 100 , and 
according to thb fatio, if it liad been expanded into a vacuum, it would 
have cooled about 162°, and of eouise would then be 110° below sero. 

When the tit was above S2^, it was eooled one per <^t. more for 
eveiy five degrees above, and it was cooled one per cent, leas for eveiy 
five degrees below 52^. 

This corresponds nearly with what Is known to be the normal tern* 
perature of the atmosphere when clear, at great heights, and therefore 
in the torrid zone, when the temperature below is about 82**, the tern* 
perature of the top of the atmosphere is about 89^'44 below zero. 

Jn the frigid sone, where the temperature is about 2^ below zero, the 
top of the atmosphere is about 12Z^'&2 below sero. 

When condensed air was permitted to expand into ratified, a greater 
cold was produced in air of greater density for a ^ven ezpanuon. 

A double density gave an increase of cold of 15| per cent., 2f densi* 
ty gave an increase of cold of 201 per cent., and 8f density gave an in- 
crease of cold of 28 per cent. 

Moift Air tuppoatd to be SatunUed. 

When moist air supposed to be saturated was used, it was cooled less 
for a given expansbn by a little more than one degree for each one 
hundradth of on inch of elastic force of vapor condensed by the cold 
of expansion. 

The specific caloric of air came out from these experiments about 
0-1800. 

Suspecting, from this result and from other circumstances, that Hie 
ur was not charged up with vapor at the end of the exp^ment to the 
temperature of tlie dr itself, I varied the experiment, so as to know the 
actual dew-point both before and after the expansion, by using common 
air whose dew-point was carefully ascertained, and no water was put in 
the vessel, as there was in the former case. When this was done, the 
specific caloric of wr at half common density came out about 0 2830, 
and at common density about 0 2 1 88, and at 1| density about 0'16&0, 
and for each one hundredth of an inch of clastic force of vapor con* 
densed, common air was hindered from cooling, for a given expansion, 
about one degree. 

When air saturated with moisture at I common density is expanded 
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into air ) the density, it cools enough to produce a xery faint cloudp but 
when saturated air of ]^ common density is expanded into air j\ com- 
mon density, the cold of expansion is not snfficient to make any visible 
cloud. Thfirfore. when an ascending column of air rises to where the 
barometer stands only 6 inches high, if it has not condensed all its va- 
por in going to that height, it will ceiise to condense at that point, and 
go to the top of the atmosphere, clear. 

If the chi?;t!c force of the vapor at the surface of the earth under a 
storm cloud is o coo of an inclt, it will be all condensed inrising to where 
the barometer stands six inches. 

If the elastic force of tlie vapor at tlie surface of the eartli is 0 800 
of an inch, as it is in the torrid zohp, then will there remain in the air, after 
it ascends in a storm-cloud to the top of the atmosphere, a quantity of 
vapor, which, however thin there, would have an elastic force of 0 200 
of an inch, if the air containing it should be condensed io common 
density at the surface of the earth. 

This is about the (juantity carried over by the upper trade winds 
fruiii I lie torrid /.one to lii^jher latitudes; a much less quantity than is 
carried by the trade winds l)elow into the torrid zone. 

This conclusion is made on ihe supposition that aqueous vapor mijrht 
be indefinitely expanded with the air as it ascends, without losing its 
elasticity, which is hardly probable ; though its deviation from this law 
will, it is believed, not change much the above result. 

"When the elastic force of the vapor in the air is O'GOO inches and 
above, the ultimate difference of temperature between the ascending 
column of air in a storm-cloud, and that of the air on the outside of the 
storm-cloud, at the same height, is 60° Fahrenheit ; and when the ekis- 
tic force of vapor at the surface of the earth is less than O'GUO of an inch, 
the vapor all condenses into cloud before the ascending column reaches 
to where the barometer stands six inches high, and the temperature of 
the ascending column will be from the point where all the irapor is con* 
densed to the top of the atmosphere, about one degree lugher in the 
ascending column than on the outside at the same height, for each hun- 
dredth of an inch of ehistie force of the yapor at the surface of the 
earth. 

It follows that the top of all storm-clouds is flat, and that thej are 
more and more loftj aa the dew-point is higher and higher, until the 
elastic force of the vapor at the surface of the earth is 0*900 of an meh, 
and then the top u where the barometer stands at about six inches, beyond 
which the top of the doud does not rise, however higli the dew-point 
muy be. 
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The top of the cloud, when tully formed, will not only he flat, but 
much ■wider (linn the base, in conse(juence of the outspreadinfj^ of the 
as^cendini; column of air at this great heij^'ht. If any one observes tliis 
extended rim wlu'n properly sitiiated for f b-prvation, he will discover 
that it turns to the thin hairy cloud called cirrus, and that the particles 
of it. being removed from over the upmo\ ing current, gradually sub- 
side by their specific gravity through the air> in which they slowly 
evaporate. 

Vapor permeates air from a high to a low dew-point, with such ex- , 
trerae slowness, if it permeates it at all, that in meteoroloLiy, it may be 
safely said, it rises into the upper regions only with upmoving currents 
of air. 

If vapor permeated aii-, us is generally supposed, the torrid zone over 
the sea would be covered with eternal cloud. 

Air in contact with water will not saturate i(?»'lf, or, if eaturatf^d at 
first by force, will gradually lower the dew-point below the tcmperaiure 
of the air to the amount of 4.V in 15 days. 

If air descends from the upper regions iu temperate latitudes, it will 
be able to contain, on account of the heat of condeniatiou, from six to 
ten times as much vapor below as it contained above. 

The upmovmg current iu storms, and the fall of the barometer, are 
accounted for by the eToluti(m of latent caloric alone in the formati<Ni 
of olond. 

The iemperature of spftoo above the atmosphere is some degrees, 
though not yery many, colder than the top of the atmosphoe over the 
region of greatest cold near the poles, in the coldest season of the yesr. 

If the greatest cold at the soiitace of the earth is 0O« below sero, 
then the temperature at the top of the atmosphere would be colder by 
123^*40, and would therefore be 188^*40 below s^. The tempem- 
tare of interplanetary space is some degrees lower than this lowest 
temperature. 

The method of deriving these results and many others, from the ex- 
perlments, will be given in my tlurd report cm meteorology, to the Sec- 
retsiy of the Navy. 



8. On the Distribution of the Okums of the Asteroids. By 
Dr. B. A. Gouu), Cambridge. 

[ilTol rtceieed.] 
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9. Ox BaROMRTRIOAL ADMSASinuniBKTCr AHD TBB DXRAVOE TO WHICH 

CoKRRgpoKOiKO Obsbkyatioxs mat bb ubsd vob tbat Purposk. 
By Prof. Asa/0h6 Goror, Cambridge. 

[Not receicedJ] 

After the eloee of this eommtiiucation, Mr. W. C. RiDimD znnde ' 
flome remarks upon the plan of barometric operations tised by him 
many yearn ago, for determining heights in the northern part of the 
* State of New York. He employed several stations or bases for com- 
parison, vis. — JXew York City, Albany and Syracose, and in &Tonble 
weather he found bis results to correspond m a satasfoctory degree. 

Mr. Bovtbllb described the mode of maldng barometric obserratioDS 
in the boundary line survey between the Umted States and Bri^h 
Provinces. These operations proved that single observatians made at 
distant pdnts cannot, in general, be depended on, even for approiimate 
results, and that to secure much accuracy, the meaa must be taken of 
a series continued for a long time. 



10. Method of ascertaining the Vblocitt of the Galvanic Cur- 
rent. By OftANOB Ji'DD, Yale Analytical Lsboratory. 

[Not received.^ 



The four following papers were, in the name of the authors* pre- 
sented to the Association by Prof. Josrph Hrnrt : — 

11. Account of a new Aib-Pumi% invented by L. P. Hardeland. 

[Not m«tW.] 

IS. SOOGBSHOBS AS to THB COKSRUOnOV or AB StBCTRO-MAOBBnO 

Automaton. By C. Dowdbn. 
[JTol neehed.] 

18* PROPOSBD EzPBRIMBim OK TBB CoBBBlOB OF LtQUlDS. By IdCttt. 

0. B, HoNT, U. 8. Navy. 
[iVb/ rectsivedJl 
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14. A xnw Method OF findtxh tiic Number of Vibrmiovs roitut- 

Sl'ONDINO TO THE SoTSDS OK THK NaTURAT. ScALK. 1!V DIVIDING Till: 
VinKATlONS OF Till:: FrNDAMBNTAl. SoUND Br THK NuJiBfiBB i^JGUX 

AKD Nine. By H. Rua&h, of Lausanne, Switzerland. 

If we express br r i\ number whuiever of vibrations, and by 24 the 
number of vibrations of a determiuutc sound, we have 

8:42 »8 24: 9^ 2§ 

X, and ^ x» 



-{Ke 
Mi 



3X2 



Sol 



3X3 



Si 



A. 




B. 
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■ • U Do 
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. . 32 Fa 
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=30= ) 
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In the column of A we find four sounds of ihe natural scale, namely 
the 2d, the 3d, the 5th and the 7th, or Re, Mi, Sol, Si ; and two in the 
column of B, namely, the 4th and the 6th, or Fa and La. 

A. The vibrations C9rresponding to the sounds of the column of A, 
(Re, Mi, Sol, Si,) are, according their mode of progression, liable to be 
divided into three distinct parts : — 

I. That of tierce, including the vibrations of Re and Mi. Here we find 
the number of vibrations by adding the number 3 (quotient of 24 by 8) to 
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the minber of vibrations of Do and Re. The vibrations of Do being 
24, we hare : 24 + 3 = 27 — Be ; 27 + 3 30 »- Mi. The pro- 
gression is arithmetical. 

2. Second part, or Sol. Here the progression of the vibrations from 

Mi to Sol is equal to twice the quotient 2 . For instance, the 

8 

• vibrations of Mi being 30, those of Sol must be 36. • 

3. Third part, or Si. The progression from Sol to Si is equal to three 

'times the quotient of 24 by 8 ^ '^)- vibrations of Sol being 

86, those of 8i mu.>t be 45. 

B. We !uet within the column of B only two sounds of the natural 
scale, namely the 4th and the 6th. or Fa and T/\, for which the cor- 
responiling number of vibrations are not found among tho-it» of the 
first cohinm. The progression of vibrations from Do [n j'a i-, the same 
as that from Fa to La, namely, the time the quotient uf the vibrations 

of the fundamental sound divided by 9 ^3 : The vibrations of 

Bo being 24» those of Fa mnst be 24 + 3'2§, or 32 + 3 • ^) ; 

and those of Fa being 32, tiic number corresponding to La will be 
32 + 3-2},or40 (ar + ^.l-)- 



15. Analysis of iue Dvnamic Puknomena ov ihe LtaiJEN Jar. 

By Prof. JosLi H IIenuv. 

Pr«»fi>>or IIrnuv gave an account of his investigations of the discharge 
of a Leydeu jar. 'J'his was a part of a series of expL-rinuiits he had 
made a few years ago, on the general subject of th*- dynamic pheno- 
mena of ordinary or frictional electricity. On this stibjtct he luid made 
several thou^^and experiments, lie had never pulilishcd ihe.-«' in full, 
but had giM-n brief notices of .some of them in the proceedings of the 
Amcriciiu Philosophical Society. All the complex jthcnonu n i lie 
observed could be referred to a scries of oscillations in the discharge 
of the jar. If we adopt the hypotheses of a singh- fluid, then we shall 
be obliged to admit that the equilibrium of the fluid, after a discharge 
takes place, hy a scries of oscillations, gradually diminishes in intensity 
and ma<jniiude. He had been enabled to show effects from five of 
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these waves in succession. The means xised for determining the exist- 
ence of these waves was that of the magnetization of steel needles, 
introduced into the axis of a spiral. A needle of this kind, it is well 
known, is susceptible of receiving a definite amotmt of magnetism, which 
is called its suiunition. "Now, if the needle be of such a size as to be 
manneti/.t'd to saturation by the principal discharge, it >vill come out of 
the spiral magnetized to a less degree than that of saturation, by the 
amount of the advei-se influence of the oscillations in the opposite direc- 
tion to that of the principal discharge. If the (juantity of electricity be 
iiic leased, the power of the second wave may be so exalted that the 
needle will exlubil no ruugn('ti>ni ; the whole etfect of the first or prin- 
cipal wave will be neutralized by tlie action of the second. If the 
quantity of i lectricity be greater than this, then the needle will be mag- 
netized in an opposite direction. If the electricity be still mure in- 
creased, the needle will again exhibit a cliange in its polarity, and so OD 
in succession, us the power of the succesisive waves is increased. 

These experiments had been made several years ago, but Prof. H. 
had not given them in detail to the pubhc, because he had wished to 
render them more perfect. For the last three and a half years, all his 
time and all bis thoughts bad been >,nv ea to the detaOs of the busmen 
of tbe SmtthaoniBa InstiCutkm/ He lud been obliged to witbdiftw 
himself entirely from scientific research, but he hoped that now the 
institution had got under way, and the Regents had aUowed him some 
able assistants, thAt he would be allowed, in part, at least, to return to 
his first lore — ^the investigation of the phenomena of nature. 



IG. DnscKirTiov OF a New Instki mknt for Measuring the Angle 

COMAIKED IIKIWFEX THE Oi'liC AXES OF CkYSTAI-<i, AKD FOR 
GOXIOMETRICAI, PlHPOStS. ACCOMPANIKI) UV TFIE AngI.KS CON- 
TAIXEn nKTWEF.N THE OpTIO AxES OF SOME AmERICAK MiCAS. Bj 

W. P. Blare, New Haven. 

On commencin^f the optical examination of the mineralogical species 
Mica, with the intention of ascertaining the relations of tbe angle con- 
tained between the axes of no double refraction and thdr otiier phy* 
sical properties, I was unable to proceed for want of an instrument 
combining all the requisites for the examination of that peculiar class of 
minerals. I therefore designed and coostruoted one peculiar in the 
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fonn and anangemoit of the aeveral parts. Its distingaishiDg pecu- 
liarities are : — 

First. The arrangement of the sereral parts so as to allow of great 
▼ariation in the size and weight of sp^^' in^ona to be examined. 
Second. The vict, or clamp, for firmly securing a spedmen in the 

axis of the instrument. 

Third. An arrangement of lenses combined with the analyasing piece, 
by which the wide and extended circles or ellipses surrounding the 
poles of the optic axes in thin plates are condensed and brought to- 
gcfher. <n that thoir f<trni aiul arrangement may be «e en without diffi- 
cully, and permitting' more accurate measurements to be obUiined. 

It is intended bv this construction and general arrangement of the 
parts, to provide for the mineralogist an instrument combining all the 
requisite? for different mineraiogical angular measurements. 

Tlie graduated circle is supported in a vertical plane as in the g^ ni- 
omelcr of Dr. Wollaston, and, like it, lias a hollow axis, in which the 
horizontal shaft for the supi)ort of the miiieml to be examined turns, 
its axis of rotation bemg at right angles to the plane of the circle, and 
in its centre. 

The light is polarized by rejection from a black mirror attached to 
the base uf tlie instrument, and capable of being inclined at such an 
angli' a» will insure the polari/.atioa of ihc light and its reflection across 
the end of the horizontal sliaft, and through t!ie axis of the eye-tube 
(above, containing the analysing piece, lenses, 6ic.) emerging to the eye 
at a convenient angle for a seated observer. 

For securing the Hat plate or film of mineral to the shaft, I have 
provided two stout jaws, or projections, on the end of it, and on each 
side, and parallel to the axis of the shaft, each projection having a screw 
working in it towards the axis. The ends of the screws are tipped 
with movable cheeks, between which plates of different thickness may 
be firmly secnxed, and brcra^bt completely into the azb <tf the inatm- 
ment with accuracy and ease : the form of this clamp also allows of 
the plate being moved in its own plane, in order properly to adjust the 
poles of the optic axes with respect to fixed lines. 

For the purpose of reducing the size of the colored rings about the 
poles in (kin plates, I bring next to the mica, and between it and the 
analyzing piece, one, two, or three short foeus convex lenses, placed 
near together, so that thdr combined effect will be to render the rays 
that pass through the tourmaline analyzing piece to the eye, as div«rg- 
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inrr as is necessary to produce the d^^sirod reduction of tbf riiii^s. I 
have also made use of a rnncavo ]pn< to piixluce a similar »'!l- ( t. 

To ndjit^t tho instrument fnr ohtaiiiiiig the angle with einiininn jsolar 
light, it is plrired near an njM'n window, so as to receive upon iIh- mirror 
the light retlected from the clouds. Two strin;:«^ are to be >treiched 
across the open window spac**— one \»'rtically, the other ln'rixuaiallj — 
inter>eetin(r at riglit angles. Tlie instrument is then >o placed that the 
point of int*'r-e( ii<in of the images of the^e slrinL'''^ shall he in the cen- 
tre of the tield of view. Care must also be taken that the a.\i> of the 
eye-tube prolonged t<» the Image of the string,', shall cut the axis of ro- 
tation of the mineral. 'J he analyzin*^ piece may be either a Nichols 
prism <ir a lourmaline, and should ])e turned so to extinguish the ray, 
before cmnmcncing the adjustment nf the mineral. 

To obtain the angle contained between the optio axes of a plate or 
lamina o( mica, it is to be placed between the cheeL> of iho clamping 
screws, securing it in such a j^osiiion that by inclining the })la'.e to the 
path of the polarized ray the eHij)ti( al rings surrounding the poles are 
successively broutrht into the field, and bisected in the direction of their 
longer axis by the vertical line. Zero on the circle and vernier then 
being made to coincide, the .shaft carrying the mineral is gently turned 
until the system of rings is bisected by the korizorUal line. The arm 
carrying the vernier is then clamped to the shaft, and bolll ate turned 
together until the rings of the other pole arriTe at the same positioa 
with respect to the fixed lines. The angle through which the mica has 
aM>Ted is then read off upcm the drele. 

The measurement of the angles of the Muscovite species of mica 
minerals, where the angles are mostly abore 00^> is unattended with 
difficultj; but for the species "Phlogopite," (angles always bdow 20^) 
the angles are often xciy small, and it becomes necessary to hare plates 
of considerable thickness, m order to observe their bkautl character 
and distinguish the poles ; for with plates of the thickness of those used 
for the measurement of the angle of the Musconte species, but one 
system of rings can be seen, and these are so nearly circular and simu* 
late the characteristics of the cross and rings of the uniaxial crystals, 
that they are with difficulty distinguished from them. 

It is most probable that several dark colored micas, now considered 
uniaxial, would give decided proof of their biaxial character, if it were 
possible to examine them in thick plates. 

So much time was occupied in the construction of my instrument* 
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that T am not ablo, at this meeting, to present as many measurements 
as I doix d, I have obtained the following as the angles for speci- 
mens from the localities named. Clear, transparent specimens, the lam- 
inae of which had not been separated l)y cleavage, were selected. No 
allowance is made iii these results for the errors of refraction which are 
slight in mica ; but these slight errors, together with the deviation of 
the rays in consequence of the polariwUion by lamuaae, indicated by M. 
Biot, will receive more attention in iuiure measurements. 



Locality. 



MtUtkA, N. Hampflhire, 

Do. another specie* 
Acworth, J!«. Uamp. . 
Gnftol^ 



Mt, Mb, • 

Da " . 

Monroe, Ct., , 

Roynlston, Mam., . 
Philadelphiii, near Fair 

mount. Pa., 
Peumbiuy, Pa., 

Do. another specie? 
Tucker's Quarry, near 

Wiimington, l>eL. 



Angle between Cfilic 



68° 
68° 



58' 

80' 



Brown, in large plates, with quartz 

and tourmaliues, 
Do. do. 
Brown, in large» dear plate% 

Do. do. 
Yellowish preen, large irregular 

plate<s with compreawd brown 

toumui-lineis . . 
Apple green, clear, with small redi- 

ated green tournialinea, . 72° 16' 

Brown in thick jilatei*, clear. 
Brown, shade of yellow, large j»lato!S 
Pale yellow, with oomprewed gar- 

netd, . • . . 
Transparent, «Iear, . 



72° 15' 

6y° sa' 

74° 80' 



72<» 60' 
70° 30' 

71° 14'to7l° 80' 
70° 20' 



Do. da • 

Palo gray, with markup 
Do, do. . 

Brown, 



68° 15' 
50° 80' 
61° 

67° W 



In addition to the spocimons I was al)le to collect from localities and 
cabinets, Pn:»f. B. Silliman, jr. supplied me with, many, and has kindly 
allowed me the use of his spccimriis. 

It is mv purpose to continue the in\ estimation with more chromatic 
lights, and to ascertain the thermal relations of the species. 



17, Os TB£ EnsMsiON OF Bode's L.^w. By Prof, Stepue.v Alezakdbr, 

PriDceton. 

Prof. Alsxakdxr showed how, by a modificBtion of Bode's Law, the 
distiuiees of the planets from the sud, and also the distances of the 
aateilates of Jupiter, Saturn, and Uranus, from their primaries, are well 
represented. 
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18. In conclusion Mr. G. P. Bond exhibited a machine for cojitiinious 
imtforni motion, the joint invention of Mr. W, C. Bond, of the Com* 
bridge Observatory, and of his sons, G. P. and R. F. Bond. 

Its principle is the use of elasticity in »uch a majiner as to allow of 
the introduction of the dead l)eat or other escapetuenti and <>{ ihe 
common pendulum in machinery where the motion of the trains of 
wheels Ls continuous. In the apparatus exhibited the circumf.'rence 
of the Lsca|)enient wheel, which was rcg^ulatcd by a iialf-^ecoud pen- 
duiuin, was separated ttt.<in the rest of the train by a steel spring. 

In attaining the objects proposed, the Messrs. Bond have been en- 
tirely successful. 

The Section then proceeded, according to the appointment of the 
previous day, to the discussion of the question of Galvanic Wave time. 

Dr. Gould inquired of Mr. Cilmann, in what manDer he decided 
whether the wave passed through the wire or tbroagh the earth. 

Mr. CotHANK explained Ms method. He then cited a fact by which 
he ccHisidered it to be proved that in some cases the wave must pass 
through the ground. Hiis was the observation of Mr. Morse, many 
years ago, that when two parallel wires oo opposite sides of a river 
are connected with the water on those sides, the signals made on one 
aide will always be repeated on the other. 

Dr. Gould sud that it must first be proved that the current moves 
less rapidly through the wire than through the ground. He could not, 
from the experiments on the night of the 24th, find any indication of 
the currents having passed through the ground. 

Prof. LooMis remarked on the improbability that the velocity of the 
electric wave through the earth was less than that through a small 
wire, and also spoke of the necessity of a contmuous circuit in order 
to produce magnetic effects by means of the electric current 

Prof. Harb said that he did not view the earth as comparable with 
the wire conductor. It seemed td him rather a great reservoir. He 
regarded galvanic electricity as a polarisation of the ether associated 
with ponderable matter. There was a great difference between the 
conduction of frictiona] electricity and galvanic electricity, the one 
being proportional to the surface of the wire, and the other to its 
sectional area. 

Mr. S. C. Walker remarked upon these results, and said that 
although he admitted the resistance of the earth to be less than that of 
a wire, it did not hence follow that the velocity of the fluid through the 
earth must be the greater. 
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SIXTH DAY, SATURDAY, AUGUST, 24, 1850. 
BBOTiON OP CBnnsntr avd HnnatAiooT. 

• The Section met at 10 o'clock, A. M., in its usual place. Prof. SiL- 
UMAX, Jr., wns called to the chair. Dr. B. £. Booskb, Secietaiy. 

The foUowiog eommunications were presented. 

1. Analysis of Phloooi'ite Micas fuom St. Lawrence Co., New 
YoHK. By Wm, J. Chaw, Yale Analytical Laboratory. 

[Not receivect.] 

At its eonelnsioiif Dr. Oiubb inquired of Mr. Craw by what method 
, lie had detemiined the fluorine, to which the latter replied* by the pro- 
cess prescribed by Rose and Bezzelius, as fluoride of calcium. 

Dr. GiBBB expressed bis opinion of the uncertainty of all the pro- 
cesses, and stated that though he had not tried the one above referred 
to, be concluded that it was not reliable, from the caution with which it 
was recommended by Rose. 

In reference to Mr. Craw's paper on the analysis of phlogopite micas, 
Prof. SiLLiMAK, Jr., remarked that this research possessed much interest 
as confiiming the results of his optical examinations of the American 
nuoas. It appears that the wide difference in the value of the optic 
axes of the phlogopites from the musco\'ites is sust<ain('(l by an equally 
remarkable difference in their chemical constitution. The muscovite and 
biotlte species are apparently confined in great measure to the granitic 
rocks, while the phlogopites and other binaxial micas of a very low 
angle between the optic axes, occur almost without exception, iti c:ili a- 
reous deposits. ^lat^y of the so called uniaxial micas (biotites) which 
have been described as coming from calcareous deposits, Prof. S. bad, 
in his recent researches, satisfied himself, belong to the species phlogo- 
pite. Further and multiplied analyses of the dark colored micus from 
the lime rocks of New Jersey and New York are essential to the con-ect 
understanding of this subject ; and in this view Mr. Craw's paper must 
be regarded as one of much interest. 

Dr. Grnn^ expressed the opinion, which he believed was not i^'ivcn in 
the books on the subject, that we could not conclude from the isomor- 
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j)irism of t wo compounds, that the angles between ibe optical axes are 
equal, givin<j, as an instance, sulphate of iron and aulpbate of niagiie> 
sia. He bolioTed there must ha something not yet known, a terUum 
quid, which regulates the distribution of tbe ether b tbe interior of a 
crystal to account for all the facta obsored. 



'2. Artificial Mi.stuALs fbom an Ikon Furnace, in Eabtoh, Pa. 

By i>K. C. T. Jacksox. 

During thb summer I received from Mr. Cbarlea JaclcsoD, Jr., of 
Boston, a number of beautifully cr} stallized slags from the furnace at 
Easton, Pa.» some of the crystals being in the slags, and the others in 
a salamander of iron. I exhilnt these specunemi, aa they are of high 
geological, nuneraloi^cal, and chenucal interest^ serving to illustrate the 
igneous origin of crystallized minerals. Those in the slags are opaque, 
and have a drab color, like that of the masmve slag. The ciystala are 
perfectly formed, and are cubes or right square prisms in some of the 
specimens, while in others the form of the six-sided prism appears, and 
in others, the ciystalliiation has assumed the botryoidal fonn. I ex- 
hibit, also, specimens of ctystals, resembling in appearance some varie- 
ties of sulphate of baryta, which consist of crossing Uuninie of great 
delicacy, and are transparent in some of the spedmens. These I hear 
only examined qualitatively, and find them to consist of silica, lime 
alumina, and oxide of iron, the two first ingredients greatly predomi' 
nating. Another specimen I present has obtuse rhombohedral ciystab, 
which are glassy, and the whole slag is vitreous. 

The other specimens are from the salamander, a mass of reduced 
iron and slag, that slowly cooled in the fumace. These specimens ate 
of the highest mineralogical interest, for they contain perfectly defined 
transparent crystals of known igneous origin. Some of them resemble 
so closely the appearance of chabaaite, as to be readily mistaken for that 
mineral. Others have the clove-brown color of axinite, and are more 
acute rhombohedrons than those previously noticed. This specimen 
marked A, I have examined, and have obtained the following results. 
Description— form rhombohedral, with edges replaced by narrow phmes. 
Color, clove-brown, lustre, adamantine, hardness 6.5. Sp. gr. not dis- 
covered — transparent — anhydrous. 

Qualitative chemical examination proved that the mineral consisted cf 
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siUca, lime, oxide of iron, oxide manganese, and a little alunnna. Pro- 
portional analysis of 1 gramme gave per cent. 

Silica, ..... SS*?0 

Ume, ...... 81*80 

Peroxide of iron, ... * 18*00 

Manganeso-Manganie oxide, ... 14'00 

Alumina, ..... 8*50 



101-90 



Since the iron and manganese were in a lower state of oxidation than 
is giTen in the analytic results, the nunenl will coDsist of 

Si- . • 83 70 containing ox. = 17'49 

Ca, . 81*$0 9-041 

Fe. . . 16-20 

Ma. . . 13 96 3- 10 r 17.78 

Al. . . 1-63 J 

0916 

It is possible that part of the iron and manganese may exist in a 
higher state f>f oxidation than is given in this analysis, but the color of 
the mineral and the presence of metallic iron seems to indicate that they 
must be in the .state of protoxides. 'I1ie iron mad<' in the furnace is 
quite strot)gly charged ^vith manganei>c, and is suitable for making bar 
iron, for which it is chiefly used. 

"While makinfT this communication, Dr. .T. exhibited a number and 
Tariety of crystalline products, some ol which resemble chabazite, sul- 
phate of baryta, ttc, in appearance. 

In tiiijj connection he also exhibited artificial sulphuret of zinc and 
copper from other furnaces, which rebcmble hornblende. Specimens of 
native copper from Lake Superior were likewise shown to Uie Section. 



8. ZlBCON) SODAUTE, CaNCRINITR, FllQU LlTCQFI£U>, Me. Bj 

Dr. G. T. Jackson. 
[ilTol received.] 

Among the specimens, an uncommonly large one of dicon wa<; shown. 

Dr, GiBBs stated that he had analysed tbu same variety of sireon^ 
26 
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and had reason to believe that it consisted of an earth di&^rcat from 
zirconia. 

Prof. SiLUMAN Jr., inquired of Dr. G. if he had extended his examina- 
tion to other variety of zircons, to which Dr. G. replied tliat he had not, 
but regarded it au important line of investigation for the purpose of 
comparison. 

Dr. Jackson conchided his notices of minerals in cxhibiUng a speci- 
men of native eoppcr which was coated with a substance which Mr. 
Teschcmacher and Dr. Hayes liad pronounced to be a compound of 
vauadiuiii, :itid iu dctailinir some analyses of cast irons which contained 
extraordinary quantities of manganese. 



4. Dkt£RMinations of XitpvOuen in two VAuiETifis OF Inoias Cork. 
By Wm* H. Biiswfia« Yale Analytical Laboratory. 

Hie first variety selected for this examination b known commonly as 
*'laige sweet com." The entire kernel was used for analysis, dried at 
110^ C, or 230® Fahr. in a current of dry air, and the nitrogen deter- 
nuned as ammonia, by combustion, according to Yarrentrapp and Will's 
method. 

All the per centages are given on the material dried as stated. The 
average results of six combustions of this variety gare as the mean, 
1*839 per cent, nitrogea This is sufficient for the ezbtence in the 
grain of 11*488 per cent, of gluten, protein, orother similar nitrogeuous 
compound, allowing it to contain 16 per cent, nitrogen. 

The respective results of the six combustions were as f olbws : 

Nitrogen. Gluten or Protein. 

1-618 equivalent to 11-362 

1-775 " 11094 

1.811 " 11-819 

1.844 11-625 

1.823 " 11-893 

1646 *• 12156 



Giving the mean 1-839 " H-488 

The next variety examined, is the most common "eight rowed yel- 
low'' that is cultivated in this vicinity. The mean of two combustions 
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gave 1 9704 oi nitrogen, equivalent to 12-314 of gluten or other nitro 
genous compound. The two combustions gave, respectively. 

Nitrogen, Gluten. 

2 0094 equindeoftto 12*550 

10310 '* 12009 



Producing the mean 1,0704 12.314 

These results seem to indicate that aweet com contains less gluten 
than hard yellow, instead of more, as has lately been stated, and also 
that both of these varieties are more nutritious food for either man 
or his animals, than this grain has been represented by some chemists. 
I think that additional investigations, carefully pursued, will furttor 
establish this view, which, judging from the practical use of this giain, 
has been long entertained by the agriculturists of this country. 

I will mention in this connection, that the cobs of these same varie- 
ties were examined, and the nitrogen they contained determined, by Mr. 
M. C. Weld, of the Yale Laboratory, principally to determine their 
economic value for feeding stock when ground with the grnin. 

The material was dried in the same m:inner as before stated, only at 
n higher icniperature, he employing the temperature of 120^ C. or 
248'^ Fahr., and the per centages are given on the thus dried material. 

The mean of several combustions g^ves as the result, the per centage. 

li^tNgen. Gluten, protein, or other 

fiimilar cotiqtouxiiid. 

Sweet com cobs, -453 equivalent to 2.831 

Yellow «' " 'SOS ** 1006 

This shows that the nitrogenous substances of the cob are sufficient 
to give it a considerable value Jis a nutritive article of food, aside from 
the other organic compounds of value it may contain, as the nitrogenous 
compounds urc present in as large or even larger quantity than the 
potato is said tc) cont;iia. 

Analysis of the Inorganic Constituents of a variety of Indian Com, 

The variety selected for this examination is one of the same that was 
used in the investigations, the results of which were just read, — viz., 
the " large sweet com." As usually found in the open air, at the ordi- 
nary temperature and moisture, it contained from II to llo per cent, 
of water which could be driven olY at 212^^ Fahr. When thus dried, 
two specimens yielded, after burning, respectively, 2*05 and 2*08 per 
cenU of ash. 
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The composition of tliis ash, (whicli it is to bo noticed is of the whoie 
kernel, includmg the bran and the heart or germ) is as follows : 



Potash, 26 031 

Soda, 13 067 

Chlorid of sodium, *293 

Lime, 1,178 

Magnesia, 13-281 

Peroxyd of iroik -879 

Phosphoric acid * 44*C08 

Siilphurie add trace 

Silicteadd * . 8-91 



99-723 

It will be percdved that, like other varieties of this grain, the ash con- 
sists almost entirely of the phosphates of the alkalies and alkaline earths, 
the fonner predominating, and the potash being present in far laiger 
proportion than soda, and magnesia iar larger than lime. The sul- 
phuric and silioio acids were present in smaller proportions than is com- 
mon, only traces of the fonner being found. 

The phosphorie acid was separated from the bases for determination, 
according to Rose's process, by means of metallic mercury and nitric 
a<»d, forming a nitrate and phosphate of the suboxyd of mercnzy, and 
nitrates of the bases, and separating the phos. acid from the mercurial 
salt by fusion with alkaline carbonate and precipitntion as phos. of 
magnesia. The remaining constituents were detennined in the mxial 
way, the alkalies separated from each other by means of biohlorid of 
platinum. 

These investigations were pursued at the suggestion of Prof. J. P. 

NOBTOH. 

Dr. Jackson inqmred of Mr. Brewer, whether he bad analysed the 
different parts of these varieties of com, expressing his conviction of 
the great importance of such nn investigation, and stating that he had 
found all tlu; phosphoric acid in the chit. He here communicated the 
results of his examination into tho quantity of oil contained in the varie- 
ties of com and the parts of the grain, and of his inquiries as to the 
kind best suited for parching, and the increase in bulk during (bis pro* 
cess, which amounted to thirty foki. * 

Mr. Brbwbr, in nply, stated that hb analyses had extended so far mto 
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the different parts of the gnun as to enable him to ascertain that the 
phosphates did not reside only in the chits, bat were eontained throu<;li- 
oat the whole gnua. 

Prof. SiLLiMAK, Jr., inquired of Mr. B. whether be had delected in 
the ashci of the corn any organic salts. 

To this question, Mr. B. replied in the negative, stating that he had 
tested for organic acids, by the treatment of an aqueous solution of the 
a.sh. with nitrate of silver, as described in a report of the New York 
Agncuhui ui Society. 

Prof. Norton remarked thaX these results by Mr. Brewer possess 
some interest to the Section, as they show that those obtained in the 
proximate annlyscs of grains need confirmation by ultimate analyses. 
Sweet corn has been stated by Prof. Emmons and Mr. Salisbury to 

contain ahout 24 per cent, of nitrog^enous substances, but is here shown 
to contain in the present instance less than lialf tliat amount. He con- 
siderf d that the results of proximate analyses of tliis kind were not 
generally to be depended upon, unless confirmed by uhimate analysis. 
This was particularly appHcahle to the nitrogenous bodies the proximate 
determinations of which were extremely uncertain, Prof. Norton fur- 
tlier added, in confirmation of Mr. Brewer's statement, that he had in no 
case found organic salts in the ashes lu the many analyses be had per- 
formed. 



5. Ok tb> Pbx8S90X of Malatb of Lime is the Saf of ths Acia 
Sacobariitch. By T. S. Uuar. 

[Jiot r&:eiv€d.] 

The process for obtaining malic acid from this source was described 
by Mr. Hunt. 

Dr. R. E. RooKiis remarked, that if it should become desirable to 
procure malic acid in quantity, he thought the source pointed out by 
Prof. Wm. B. Rogers, in an article communicated many years ago to the 
American Journal, would be found both convenient and very produc- 
tive, viz: the Rhus glabra, since its nearly ripe berrie.H, in the fall, 
become coated with a thick, abundant efflorescence of almost pure 
bimalate of hme, which is readily soluble in water. 
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fcEV^ATH BAY, MONDAY, AUGUtJT 26, 1850. 

HZBTXKO OF THI flTANDIRO OOlUOnBS. 

The Standug Committee met at 6| A. M.p for the purpose of com- 
pleting the imfioished businefls of the American Aaeociatioiir authority 
for this purpose haring been delegated to them by a vote of the Aaao- 
ciation. 

Prof. A. D. Bache submitted a scries of rules of orgauizati(m, which 
were reforrod to a committee consistinnr of Profs. Bachr, Henry, and 
IjAiKD, with power to alter and adopt Lliem in tiio name of the Standing 
Committee. 

The following resolutions were then adopted : — 

Metalved, Thai the Treasurer he requested to retain three hundred 
dollars of the funds in his hands, and belonging to the Association, for 
the purpose of pa^ng the salary of the Permanent Secretary, — said 
payment to be made at such time and in such manner as may be agreed 
upon by the IVeasurer and Pennanent Secretaty. 

Resolved, That the thanks of tlie American Association be presented 
to the Treasurer of the Association. Dr. Alfred L. Elwyx, of Phila- 
delphia, for the ^eat assiduity and faithfulness with which he has dis- 
charged the duties of his office. 

BemAvtdt That Prof. Hckrt be requested to address the Association 
at its meeting in Cincinnati in May next, on the present condition of 
American science, and the means for Its advancement. 

Rf solrrd, That copies of tlie proceedings of the American Association 
be presented to tlie New York Lyceum, and to the Philadelphia Academy 
of Natural Sciences. 

Saaihtd, That Profs. Ouistxn and BAtan be a committee to make 
arrangements for the reporting of the proceedings of the next annual 
meeting at Albany. 

Resolved, Tlmt the subject of reporting tiie proceedings at the Cin- 
cinnati meeting in May next, be referred to the Local Committee of smd 
meeting. 
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Resolved, That the Penunncnt Secretary bo requested to provide 
minate books, suitably ruled for the list of members and titles of papery 
mmutes of the General and Sectional meetings, and for the other pur- 
poses indica t ed in the rules. 

Rttolvedt That the Permanent Secretary be requested to infotm the 
anthon of cMnmrniieations, that abstracts, or entire papers, must he fur- 
nished before the 1st of Deeember next, and that otherwise they cannot 
appear in the forthcoming volume <^ proceedings. 

Buoived, Tliat Profs. Bacue, Hekry, and BAino.be a sub>coromittee 
to prepare and print, in the form of abstracts, the rules approved at the 
present meeting of the Standing Committee, and which are liereby pro- 
visionally adopted for the next meeting of the Association. 

Retaived, Hut Ihe Permanent Secretary be requested to report to 
the Standing Committee, at the neit meeting of the AasodatioQ, a list 
of colleges, of whieh the FrofeBScm m branehes of science are memheis 
of the AssociaCion, with the names of the Pkofessors ; and a similar list 
of these who have not yet joined the AawMaation. 

Resolved, That a committee be appointed to consider the propriety 
of memorializing Congress on the subject of authorizing the addition of 
a corp^ of naturalists and geolc^ts to the Mexican Boundary Survey ; 
said committee to have power to act on behalf of the Association. 

Also Resolved, That this committee consist of Prof. Aoasstz, Prof. 
Sn.LLMAN, Dr. S. O. Mokton, Prof. Wm. B. RooEHij, and Prof. Wol- 

COTT GiBBS. 

Sitollvtd, That Prof. B. Siluiiav, jun., be added to the Local Com- 
mittee for the Cindnnati meeting. 

. Resolved, Tliat whenever the Permanent Secretary notices any error 
of fact, or unnerossarv repetition, or any other important defect in the 
papers communicated for publication in the proceedings of the Associa- 
tion, that he be authorized to • oyntnit tlie ^nmo to the author, or to the 
proper sub-committee of the Standing Commiltete, for correction. 

Betolvei, That Pkof. Hbhbt he a sub-committee to draw up a system 
of scientific ethics, to be submitted to the members of the Association. 

Resolved, That it be recommend -d to the Association, at its next 
aimual meeting, that the annual conthbution be raised to two doUars, 
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and that the artiole of (he eonstitntum refenriog to this subject be altered 
accordingly. 

At the request of Prof. W. TL Jobnbov, it was 

Resolved, That a committee be appointed to examine the experiments 
on coal by Prof. Johnson, and to express their opimou as to the pro- 
priety of their continuance by order of Congress. 

Resolved, That said committee consist of Dr. MoBacL Wtmav, of 
Boston; Biobard C. Taylor, Esq., of Philadelphia; and Profs. B. 
SiLUHAN, jmi., and J. P. Nortoh, of New Haren. 

lUtotved, That the Committee do now adjourn* sme (fie. 
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APPENDIX.* 

1. CoRiUECT£i> Report of Dr. Mark's Rbmabks at the Pbiladxlphia 

McBTXVO OP TBB AsBOOIATION IN 1848. 

Dr. Hari stated that he was desirous to correct an erroneous report 
whkh had been published in the proceedings of the Association, respect- 
ing some sentiments expressed by him at their meeting in Philadelphia, 
m September, 1848. This report had been copied from one published 
in the Noiik AwMnoan ; although, soon after its appearance, a cor- 
rected statement of the hmguage used had been published in the same 
channel. 

Dr. Hare requested that the corrected statement might be permitted 
to appear in the forthcoming volume of the proceedings of the Assotna- 
tion. Dr. Harx then read the corrected report which is subjoined 

In the report of tlio proceedings of the American Association for the 
Advancement of Science, 1 am made to accuse our national administra- 
tion in particular for not patronizing men of science. This is altogether 
a mUapprehension. I made no allusion to any government in particular, 
but deplored, generally, the existence of a vicious propensity in m an kin d 
to expend blood and treasure in the acquisition of miUtary glory, instead 
of aiming at the higher glory of succeasful zeal and ability in advancing 
science. I adverted to a remark made by Idebig, " that men of sdence 
had done immense good to the world, while the world had done veiy 
little for them that, in gratifying the passions, whinu, and caprices <^ 
sovereigns and aristociats, millions had been wasted or misapplied; 
whOe the sdentific benefactois of the human race were, ra most cases, 
obliged to struggle with penury, and to forego not only the enjoyments, 

* ContBiaing papm which were not recMTcd in time for inNrtioa in their 
proper plaee. 
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but even the oomfoits cS life, in order to oommttid the means of proee- 
eutiog their mvestigatioDS. 

I adyerted to the &et, that» although our polHieal mdependence had 
beat aeknowledged mora than half a centuiy ago, our scientifio and 
literaiy tutelage atfll endured. Havrng no tribunal at home of sufficieat 
authority with the world of 6cienoe» it was in Europe only that the 
atamp of comparative merit could be effeetnally appUed to American 
authors. Crossing the Atlantic, the rays of Ameriean genius, if ever 
they reached the intelleL tual vision, even, of the more enlightened fwr- 
tion of the inhabitants of this continent, were indebted to the foartnitons 
assistance of a foreign mirror, reluctantly applied. 

I advanced that want of the means of subsistence, " poverty^ s uncon- 
querable bar,'' often deprived science of the services of those who would 
have been its brightest ornaments, by rendering an arduous devotion to 
a trade or profession indispensable to thr' attainment of a living. 

Adverting to the beneficial influence of the West Point School in pro- 
ducing accomplished engineers, I urged that scientific talent and acquire- 
ment should, cotteris paribus, be a motive for mihtary preferment ; and 
that, during peace, the talented and sufficiently educated portion of our 
officers should be allowed, while supported by their pay, to employ 
their genius in scientific inv^tigation. 

From such a course, there would not only be the positive benefit 
arising from their scientific labors, but the negative benefit of the avoid- 
ance of the evils of idleness. 

It might have been added that in this way tliey might have the glory 
of achieviiif^ an intellectual independence of the Old World, unaccom- 
panied by the horrors of warfare. 



2. RErouT OP Karl Colmasn, Esq., of the Royal Bavarian Engineers, 
to Prof. A. D. BAfcHE, LL. D., Superintendent of the United States 
Coast Survey, Aug. 16th, 1860, on the Coast Survey Experiments 

FOR MBASUBBHBirr OF TBM YsLOCrrY OF PnOPAOAnON OF THE UVDBO- 
OALVAWIC WaTIS. 

Cambrioob, Mass., Aug. 16, 1860. 

To Prof. A. D. Bache, LL. D., Superinttndmt IT. S. Coast Survey. 
Dear Sir : — In compliance with your invitation, 1 have the pleasure 
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of sttlmuttiiig the results of mf examination of the registers wliioh Mr. 
Walker has preserved of his experiments for measming the ware-time 
or velocity of propagation of the hjdro-galvanic eurrent along the 
American telegraph lines. I have made careful measures of several 
groups of recordii^ fillets, for the purpose of forming an independent 
judgment on the subject. The groups which I have measin«d are 
respectively as follows : — 

1st. The registers of the Coast Survey work of October Slst, 1849. 
These were kept at Beaton Station, Washmgton, at Haiper's Feny, at 
Cumberland, Wheeling, and Cincinnati. The Wheeling repater was too 
indistinct to admit of accurate measurement. The clock station was at 
Washington ; the signal stations at Cumberland and Wheeling. 

2d. Of the experiments of February 4th, 1850, at which I was 
present, by tlie invitation of Mr. Walker, I liave measured two groups, 
one with the St. Louis and the other ^virh the Louisville signals. Hie 
clock station was at Washington. Tl i r 'cords were kept at Seaton 
Station, and at the Telegraph Office in Washingtott, and at Pittsbuigh, 
Cincinnati, Louisville, and St. Louis. 

My measures have been made both on the electrotomc and electropa>a 
scales. The pauses have been carefully compared together, in order to 
detect any accidental irregularity of the working of the instruments that 
would vitiate the result. The measures that have been used are those 
only which presented suflBcient regularity in the duration of the printed 
clock and sigTinl pauses. In conformity with the practice of Mr. Wal- 
ker, I have taken the mean of the results by the electrotome and dec- 
tropoea scale readings for a first discussion of the equations of condition. 
From a careful examination of the sources of irregularity in the pauses, 
it appears that the quantity u (viz., the inward armature vibration 
time), in Mr. Walker's papor. CSo. 1 of the Astronomical Journal,) is 
more variable than y or z, and is the chief cause of the apparent irre- 
gularities in the readings of the clcctropfea scale. This circumstance 
has induc(Ml me, with Mr. Walker's approbation, to repeat the solution 
with only the electrotome reading. The general result is nearly the 
same in both processes, confirming Mr. Walker's opinion that these dis- 
turbing quantities, y, z, and n, are only accidental and evanescent in the 
mean of a greater variety of experiments. In consequence of the greater 
uniformity of the electrotome readinq^, these results appear to be more 
convergent towards the truth than the average of the two kinds of 
scales. Accordingly, I subjoin the particulars of the electrotome read- 
ings, and the results of their discussion. The analytical formulae which 
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I have used are the same as those of Mr. Widker in the Journal, Ko. 
7. Thus* in his nomeDclature, 

h —5' = (a, — a) — (f/ — a') 

There arc always two directions in which the wave from the signal 
station departs towards the receiving station. The two spaces traversed 
make the entire circuit. The one is the complement of the other. Mr. 
Walker, in fweming his conditional equations, has always taken for a the 
Tslue corresponding to the shortest junction line. This is the only 
admissible hypothesis where the line is homogeneous. But whore, as in 
the Coast Survey experiments, two-fifths of the circuit are throuirii the 
ground, and the rcmjuning three-fifths by the iron wire, if the velocity 
is slower in the ;^round than in the iron wires, it may happen that the 
receiving magnet tirst obeys the impulse from tlie wave coming through 
tlie longer portion of the circuit. To avoid prejudging this question, 
let us call 

m — * ware time per mile in the iron iriie. 
as* — " " ** gTOttnd circuit. 
^ warn the miles of the ground circuit. 
t if ^ wave time through the ground. 

g ^ — sn» _ the number of miles of iron wire tliat have 
' « ' 

the wave time t. 

Then the performance of the telegraph ciredt hi propagating the 
galvanie waves will be the same as tiiat of a homogeneous iron wire 
line, haTmg g miles as a suhstitute for the ground portion of the circnit. 
Then we hare in the first expt-nment Oct. 81 1849, where the wire line 
connected Seaton Station, Harper's Ferry, Cumberland, Wheeling and 
Cincinnati, for the whole length of an equivalent homogeneous iron wire 
circuit 578 + g, and we have for the distance a from each station to 
the clock station, two complementary values as follows, 

Statioiuk a 

(Seaton Station,) 8. 0 0, or 5?8 + g 

(Harper's Ferr5',)ir. H, or 504 + g 

(Cumberland,) Cd. 166, or 418 + ^ 

(Cincmnati,) C. 578, or g 

In this homogeneous circuit, (the wave always reaching the receinng 
magnet through the shortest junction line), it is clear by the inspection 
of the above values of a, that the wave proceedmg from the clock 
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station will always take tlie wire line for H and C<J : but for C it will 
take the ground line if <7 is less than 578. Also tor the route of the 
inducing wave from the signal station, CU. to each other station. 



Stetioob a 

S. . - 165, or 413 + . 

//. - • 91, or 487 + 

Cd. - - 0, or 578 -f (f 

C. * ' 418, or 165 + ^ 



By inspection of ibis table it appears that the wa^e from fhe signal 
station (Cd. « Cumberland) passes through the wire to M» and 5.; but 
to 0, 

.through the win- if 41.3 < 105 + g] or f/ > 248 
ground if 413 > 105 -h or ^ < 248 

Aco(»dingly we may make two hypotheses. 

Hyp. I. That falls between 248 and 578 
II. below 248. 

whence for (a, — a) 



Stationa. 


«t 


« 


«c - 


S. 


165 


0 


105 


H. 


91 


74 


17 


Cd. 


0 


1C5 


—165 


a 


413 


9 


413 



and we get the Tulue of a and n in Mr Walkei^s eonditiooal equatioa 
(XIV), where^ 

a — [(a, — a) — (a/ ~ a')] 

by taking a from the above tables and lliat of « = (t' — h,) from the 
list of measures, in the electrotome scale, and putting t for g x, we have. 













1 


S. — 


H\ 0 mm 


+ 148 « — 0 C0239 


23 


2 


8, — 


Oi;o — 


+ 330 s — 0 00657 


84 


8 


8, — 


C; 0 — 


— 248 « + f + 0.00671 


29 


4 


J.— 


Cd;o — 


+ 182 « — 0 00173 


22 


5 


jsr.— 


C; 0 ^ 


— 896 « + < + 0-00236 


25 


6 


ca.— 


C; 0^ 


— 578 « + < + 0 00002 


36 








Total, 


169 
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+ 0-0000702 
+ 00000585 
-f 0 000092C 

-f 0 0000434; t = — 0-0401 
+ 0-0000o22; / = + 0 0301 
+ 0 0000700; I — + 0*0404 
0'0«0006450 

603 miles 

— = 16504 111116S per second 
403 

— = 10 360 

408 miles being the ground line from Washington to Cincinnati. From 
tins result it appears that the velocity through the ground is only two 
thirds of the Telocity through the iron wires; so that both hypotheses 
I. and 11. M, and the inducing wave between Washington and Cin< 
einnati appears to have traversed the wires 587 miles, rather than 
through 003 nules, the equivalent for the ground. 

Let us now form the conditional equations for this last interpretation 
of the problem, and we have 



Stations 


a 


at 


a, — « 


S. 


0 


165 


•f 105 


B. 


74 


91 


+ 17 


Cd. 


165 


0 


— 165 


a 


578 


413 


— 165 



preparing the six equations as before with the new values of Ux those of 
n renuuning as before, there results, 

» = + 0" 00005874 = wave time iu wirca per miie. 

= m= 17024 miles w wave space per second. 

This is the most plnusiblc inl^rpretatiou of the cxjicrimeuL c»f Oct. 
1849. with the Cumberland dots. If the metliod of Mr. Wnlkcr h;id 
been adopted, that of using the mean of the elcctrotome and eiectropcea 
scales, we should have concluded that 



1, » = 

2, ar = 
4, * = 

*8 and 5, « s= 
3 and 6, « = 
5 and 6, « =: 
whence, mesn result, x ss 

t 

wave space in wire m = 
** ground m* = 
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2 » 4- 0000439. 

m « 28766 milea in innB. 

If we treat the experiment with the Wheeling signals, on the Slsi of 
October, in the same way, we find by hypothesis L the conditionnl equa* 
tioos iioiii eomparisons of the eiectrotome readuigs — 

1 
2 
3 
4 
5 
6 



S— H 


0 — 


+ 148Xaf + 0*'0122 


0 


S— Cd 


0 = 


+ 330 X a; — 0-0167 


17 


S— C 


0 = 


+ 40Xar+l — 0*0261 


12 


H— Cd 


o-» 


+ 182Xar — 00382 


6 


H— C 


0 =. 


— 108 X z-ht — 0-0481 


9 


Cd— C 




— 800X«+< —0*0088 


12 






Total, 64 






+ 0'039G. 








+ 0-0001043. 








•f 0.000983. 




J. 

X 




9585 miles in wire. 




1 I 


m'mm 


10176 miles in ground. 
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The absence of the WheeUi^ readings (the sigual 8tatioii») dimuuBhes 
the weight of these results. 

I come now to the experiment of Feb. 4th, 1850, made by Hr« Wal- 
ker, on the line between Washington and St. Lonis. I baTo carefully 
meaaured the eiectrotome and electropcea readUngs for one minute of 
the St Lonis, and one minute of the Louisville Signals, both on Seaton 
elock scale as recorded at Seaton Station, Washington Office, Pittsburgh, 
Cmeimiati, Louisville, and St. Louis. The pauses ate more uniform 
than on the 8 1st of October, 1840, and the successive measures fiBr 
more concordant. 

I have treated the conditional equations for the experiments by the 
two hypotheses, supposmg the St. Louis magnet to be worked respect- 
ively by the ground currents, and by that of the wire. In the case of 
the St Louis Signal, the velocity in the wires (10,600 mOea per second,) 
b so small, that the ground current appears to have arrived first at St 
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Louis. In the case of the Louisville Signals, the velocity in the wire> 
(13,700 miles per second,) is so much greater, that all the magnels 
appear to have been worked by the wire current. 

The followinsr tables contain the results by the hypotheses. The 
distances of the several statioos from Scaton Statioa, are respectiyely — 

Seaton Station, 8. 

Washington Office. W. 

Fittsbuigli Offiee, P. 

Cinciimati Office, C. 

Louisville Office, Lr. 

St. Louis Offiee, S. L. 

The distance (W — S) = one mile has been neglected, and the mean 
of the results for both stations taken as a single record. With the 
other distances the coefficient [ (a^ — a) — (a/ — a') ], in the aumner al- 
ready described. 



0 mOes. 

1 " 
288 « 
$22 " 
U1 

1046 ** 



SL LotUa Siffnaf§ on SeaUm Clock Scale, 



No. 
1 


Stations 

Compoeed. 

S— P J 


0 


Conditional Eqiiati<m. 

* ^ 

-= t — 469 z— 0 0018 


No. of 

Oonipariaona 

; 29 


2 


S— c 


; ^ 


= i + 199 X — 0 0908 


; 37 


S 


S— Lv 


; 0 


< -i- 449 X— 0 1373 


; 42 


4 


S— S.L. , 


i 0 


» 2t 


— 0 1451 


; 37 


6 


p— c 


i 0 




0G8 X — 0 03G4 


; 23 


6 


P— Lv 


; 0 




918 X — 0-0851 


; 23 


7 


P— S.L. 


; 0 




469 X — 0 O063 


; 21 


8 


C--Lv 


; 0 




250 X — 0 03 G 8 


; 35 


9 


C— S.L. ; 


0 




11)0 X — o o:)02 


; 28 


10 


Lv — S.L. ; 


0 




440 X — U 0148 


; 22 



Whence there results, mean value of x =— 0 U0009388 
I 

i . 0 07466. 




Velocity of the current in the wu-es, — = 10652 miles per second. 

s 

741 

ground, 9946 
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XtOuitifUU SignaU an Siohn dock Seah, 



I S— P ; 




no. 01 
CompMiaoi 

18 


. • , 

0 fi76 * — 0 0073 ; 


2 S— C ; 


0 = 1244 X — 0 0723 J 


19 


.a S— Lv ; 


0 == 1404 X — 0.1048 ; 


17 


4 S— S.L, ; 


0 =- 1494 -r — 0-0954 ; 


17 


6 P— C ; 


0 6G8 a; 0 0631 ; 


14 


6 P— Lv ; 


0 = 918 ar — 0 0874 ; 


15 


7 P— S.L, 


0 — QiSjr — 0 0787 ; 


14 


8 C— Lv ; 


0 = 250 a- — 0 0280. ; 


16 


0 C— S.L. ; 


0 = 250 X — 0 0246 


le 


10 Lv— S.L. ; 


0 = 0 — 0 00 18 ; 


16 


Whence there leiulti* — 


■iutan value of j; 0 00007092. 





Velocity of the current in the wires, » 14100 miles per second. 

Combining together all the different values of wave s^ach per sec* 
ond, we find the foUowiDg results:— 



Velocity in miles per second. 



CMe Stetios. 

Seaton Station, 
« 



« 

§4 



Signal i 

Cumberland, 
Wheeling, 
Louisville, 
St Louis, 

Mean values 



InifOii win. 
17024 
10176 
14100 
10652 



In the ground. 
9535 



13000 



9940 



9740 



These arc the mean results of all the electrotorae readings, which I 
incasurad, during the time tliat I could devote to the subject. I have 
repeated the measures for the elcctropcea readings, and from the mean 
of the readings on bolli scales, find ver)' nearly the same result as the 
above, which are for the electro totncs. But as the electrotorae read> 
ings differ much less from each other than those of the eleclropGea, 
they«« always to be preferred, particularly when the number of com- 
parisons is not very great. The latter have, with Mr. Walker's con- 
tent, been quite omitted in the present di.scussioQ. 

A few days since, Mr. Walker had the kindness to communicate to 
me all the readings m;ide by himself and his nssistants, in the course 
of l\w exporinieiU.s made by the Coast Sui v* y, up to this time, for the 
measurement of the velocity of the galvanic current. 
26 
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His general result did not differ mucli from that of my own measures 
and computatious for a part of them. He makes the velocity in tlie 
iron wires a little greater than mine. His compatatioos ^ve no abso* 
lute value for the velocity of the galvanic waves in the ground ; but 
odIj the upper limit, which agrees with mine. A smaller ?elocity of the 
waves in the ground, if such be really the case of nature, would ex« 
elude them from all influence on the magnets on the Coast Survey, ex- 
periments yet made. To determine the lower limit of the velocity 
in the ground, requires agre iter contrast of spaces, respectively, in the 
iron wires and {ground. Mr. Walker's upper limit is 11,200 miles per 
second for the vi--locity in the ground. The two results are, therefore, 
not at all contradictory to each other. Indeed, it is not impossible, 
that the point at which the two currents starting from one and the 
same point in the circuit, meet each other in the opposite part of the 
circuit, may vary within a wire or rj;tound space (per second), of several 
hundred miles. This seems to be the natural inference from all the 
experiments ret made. Suppose, now, that one oi tl^e recording sta- 
tions falls between these limiLs, and we may perceive at once, that the 
same magnet may be worked sometiriiL^j, by the ground wave and SOiuc« 
times by the wave through the iron win-, 

Mr. Walker's mean value for galvanic wave space per second in iroo 
wires is 15,400 miles. Mine is 13,000, differing about one sixth part 
from his. it would seem, therefore, that the meeting point of the two 
curreals, which start from the same point at the same time, may vary 

1045 

within the space of - or 170 nules. 

The fact of the cios^inrr of the waves on the wire from Washington 
to St. Louis, in tnui-iitu, ilini noticed by Mr. Walker, is perfectly well 
eslabiislitd in many cases, and in many others it would be more evident, 
if the armature motions for the different crossing dots had not much 
iailucucu upon each other. 

Vours, respectfully, 

KARL CULMANN. 
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8. Nkw Test for thb Nitritbs and Nitrates. By George C. 
ScBARFFER, Prof. of Chem. and Nat. Pbil., Centre Coll., DanvUIe, Ky. 

Chottistry lias hitherto furoished no distbcttve test for the iiitrites, 
when present in small quantities. From the hupposed unfrequcnt ooGiir< 
rence of these salts, the want of such a test has never been felt. 

For several years I have been engaged m a research which has led 
me to believe that the nitrites are of far more frequent occurrence than 
is commonly supposed, and that they have been mistaken for nitrates, 
as the usual process, with pure sulphuric acid and pix)tosulpliate of 
iron, will give the same reaction with both classes of salts. In order to 
settle the quej^tion, it wa< necessary to find a distinctive test, which 
should avoid all ri>k uf confusion. 1 first tried acetic acid, which, as is 
well known, does not art upon the nitrates, while it deeomposes nitrites. 
^ By subsiilulhjg this arid for the sulphwric in the usual jtroees?. I suc- 
ceeded perfectly. The test iscenied evt-n more dehcate than that for the 
nitrates, and was more elegant in its operation. 

Still the folluwiug difficulties were to be encountered. The slightest 
quHutit}- ot' peroxide in the .sulphate gave a color with acetic acid, and 
injured tiie delieacv of the test. Moreover, the nitrites are jjfcncrally 
eitlier destroyed or converted int(j nitrates, with such readiness, that it 
would be almost impossible to concentrate ihcir t.olutiuns. 

At last 1 was led to the following proc4's*?, which leaves nothing to be 
desired. To the solution Pup])oscd to contain nitrite, add one or two 
drops of solution of yellou piussiate of pota>h — there should not be 
enough to p^ive a perceptible linije to the. liquid. A fcvv dri>j»s of acetic 
acid are then to be added, and imiuediaiely, or in a few jni!iut<'>, ac- 
cording to the quantity of nitrite present, the liquid assiuncs a ricii yel- 
low tint. 

As the re-ageat4i used §pye nearly the same color, spontaneously, 
lifter some time* even in pure water, it is better, when testbg for minute 
quantities, to use two simSar vessels, one containing pure water, and the 
other the liquid under examination, to both of which the re-agents are 
to be added in precisely equal quantities. The vessels should be equal* 
ly exposed to the light, with a sheet of white paper behind tbem. 

With these precautions I have found this test aatonishingljr delicate, 
in fact, ranking with those for iron, iodine, &c. Using fused nitre, I 
have detected the presence of 1 pt. in 017,000 pts. of water; a bj- 
stander wholly ignorant of the nature of the operation, pronouncmg at 
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to the odor. Yet this salt eoatained about one half its weight of on- 
decomposed nitrate. 

It should be remarked that the .preseoee of a large qwuitity of nitre 
has no inflttenee upon this test, as with pure water it gives no eolor. 
The same reaction answers also for the hyponitrates. 

The next is to convert this test into one for the nitrates. The 
decomposition of the nitrates of lead and mercury by boiling with ex- 
cess of their respective metals, has long been known. The reaction of 
metals with the alkaline nitrates does not seem to have be^ studied. I 
find that nitrati^ of ammonia is readily decomposed in presence of me- 
tallic lead, and what seems surprising, nitrate of potash is also decom- 
composed, though not so readily. 

To test for the nitrates, we have only to agitate the slightly warmed 
liqmd, for a few minutes, with shavings of load, and proceed as before. 
By a longer digestion more of the salt would be converted into nitrite, 
and the color would Lc stronger. In estimatinnf the delicacy of this 
process, I had used pure ruin water, but b^^fore completing the rxperi- 
ments I was obliged to be absent for several days ; on my return, I 
soon found that the water from the same cistern containt^d so much of 
nitrates and nitrites, that it could no longer be used. From the readi- 
ness with which the decomposition was effect <'d, 1 presume that nitrate 
of ammonia wa.*? present. The interval had been marked by the occur- 
rence of frequent and severe thunder showers. 

By using disiillt'd water, I have been able to detect the presence of 
1 pint of nitre in about 00,000 of water, digesting with lead for only a 
short time. Mercury containing a minute (quantity of lead, seems to 
answer better than K ad, tor a time, in the above process ; but after long 
use it loses its effect. It will not answer to add to it any perceptible 
quantity of lead, as tlie li(|uid tl)en becomes muddy on agitation. 

Oxalic, tartaric, and dilute hydrochloric acids may be substituted for 
the acetic, except when they produce precipitates, which would destroy 
the clearness of the liquid. 

Tlic yellow color produced in this test is the result of a complex de- 
composition. Everitt's yellow salt, and red prussiate, seem to be form- 
ed, and lu some cAnea veiy minute quantities of Clayfair's nitro-prusside. 
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4. Oir TBB SmUCTITRB AND ArFINlTtSS OF TBS QCF08 BaTIS OF LiR- 

VMVE, By Dr. J. Torrby. 

The. Bali's maritima (which is the only species of the genus) is a 
common shrubby plant of the West India Islands, and the neighborini:^ 
parts of the continent; growing in sand along the sea-shore. It is sur- 
prising that no correct description of its flowers and fruit Ii;i> hitherto 
boon publi-^hed. Lindley says, "that British botanists should be igno- 
nmt of the structure nf nno of tho coninionost plants of one of their 
oldest colonics, is ci'ilainlv ii tbiny: not t<:) bo ]»r<>u(l of." 

It appears to liave been first noticed mo;o than ono hundred and 
fifty years ago, by Sloane, in his catalogue of the {slants of Jaiuaica« 
under tho name of " JCali fnfcticusum conlfcrum, Jlort ulbu.** 

P. Browno, in his Civil and Xnt. History of Jamaica (1756), first 
gave this plant the name of Buti;> ; and hb description was very good 
for that time. 

Linnaeus, in ITC'K bru tly cliaraotorized the plant from Browne, bat 
ga^'G no additional information rv sporting it. 

Jacquin shortly afterwards gave a detailed description which was 
correct, except km relates to the tioweri* and seeds. 

Jussieu has drawn his character of Batis from Sloane and Browne, and 
seems to have boon un ionuaintcd with the plant, exci^pt from tlie de- 
horij)iion of those authors, lie has left it among his ** genera incerta 

indeed no botanical writer, since Jacijuiti, has made any positive 
addition to our knowledge of this commua shrul). except I/nidley. In 
his reuiaiks on the genus Sura)i>i(ui of Nces, {Loial . Jour. Jlvl., )845,) 
lie correctly describL-s the structure of the ovary, and rendered it pro- 
bable (for his specimens were nut mature) that what hud been described 
as seeds by former botanists, were only the empty and ea.sily separable 
cells of the fruit: for the plant seems rarely to j)erfect its seeds. 

Several vear> ago tlie Batis was detected at 'rani|ui Bay, East Flo- 
rida, by Dr. Leavenworth, and shortly aft or w ai ds at Key West, by Mr. 
Blodgett. From the latter gentleman 1 have leceived the ripe aiid 
perfect fiiiit, preserved in spirits. With these ample materials, I am 
able to give a more complete description of this interesting plant than 
has yet been published, and to determine, with considerable certainty, 
its affinities. I can only notice in this abstract the more important points 
of structure that were overlooked by previous observers. The stami- 
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nate flowers, instead of being apetaloits, as was formerly supposed, are 
furnished with a distinct corolla of four petals. In the fertile spike, 
each flower consists of a pbtil subtended by a deciduous bract ; the 
calyx and corolla not being evident The ovazy is unifonnlji^ four- 
celled, with a single erect anatropous ovule in each cell. There is no 
Btyle^ and the rather large sessile stigma is somewhat two-lobed. The 
fruit consists of from eight to twelve pericarps united mto an oblong 
tuberous compound drupe. The separate pericarps are four-oelled, 
with a tough, hard endocarp. Each cell contains an oblong seed, the 
embryo of which is destitute of albumen. 

There has bem much speculaUon as to the affimties of Batis. Some 
of the most eminent modem botamsts have retained it among undassed 
plants. Others have placed it in the Goose-foot tribe, Sprengel doubt- 
f uUyrrferred it to the Pine tribe. Martins betwe^ the Willows and Po- 
dostemnms. Metssner stationed it inunediately after the Nettles. To 
none of these families does it seem to be allied. Lindley, in his latest 
work, ** llie Vegetable SLingdom," referred it provisionally in the Eu- 
phorbial alliance, and conjectured, with much sagacity, that when bett^ 
known it might be placed in the Empetrum family. With this it agrees 
in its dioecious flowers, definite stamens, severd-celled ovary, solitaiy 
erect anatropous ovules, and infinior drupe-Uke fnut. It differs, how- 
ever, in habit, in the want of imbricated scaly sepals or bracts, in the 
presenceof a true corolla, and especially in the want of albumen. So 
that it may be placed as a smim distinct order or sub-order between 
£nphorlHaceae and Empetraceae. 
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